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(57) Abstract: Compositions and methods for the therapy of malignant diseases, such as leukemia and cancer, arc disclosed. The 
^5 compositions comprise one or more of a WTl polynucleotide, a WTl polypeptide, an antigen-presenting cell presenting a WTl 
^ polypeptide, an antibody that specifically binds to a WTl polypeptide; or a T ceil diat specifically reacts with a WTl polypeptide. 
^ Such compositions may be used, for example, for the prevention and treatment of metastatic diseases. 
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COMPOSITIONS AND METHODS FOR WTl SPECIHC IMMUNOTHERAPY 

TECHNICAL FIELD 

The present inventioa relates generally to the immunotherapy of malignant 
5 diseases such as leukemia and cancers. The invention is more specifically related to 
compositions for generating or enhancing an inmiune response to WTl, and to the use of 
such compositions for preventing and/or treating malignant diseases. 

BACKGROUND OF THE INVENTION 

Cancer and leukemia are significant health problems in the United States 

10 and throughout the world. Although advances have been made in detection and treatment 
of such diseases, no vaccine or other universally successful method for prevention or 
treatment of cancer and leukemia is currently available. Management of the diseases 
currently relies on a combination of early diagnosis and. aggressive treatment, which may 
include one or more of a variety of treatments such as surgery, radiotherapy, chemotfierapy 

15 and hormone therapy. The course of treatment for a particular cancer is often selected 
based on a variety of prognostic parameters, including an analysis of specific tumor 
markers. However, the use of established markers often leads to a result that is difficult to 
interpret, and the high mortality continues to be observed in many cancer patients. 

Inmmnotherapies have the potential to substantially improve cancer and 

20 leukemia treatment and survival. Recent data demonstrate that leukemia can be cured by 
immunotherapy in the context of bone marrow transplantation (e.g., donor lymphocyte 
infusions). Such therapies may involve the generation or enhancement of an inunune 
response to a tumor-associated antigen (TAA). However, to date, relatively few TAAs are 
known and the generation of an immune response against such antigens has, with rare 

25 exceptions, not been shown to be therapeutically beneficial. 
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Accordingly, there is a need in the art for improved methods for leukemia 
and cancer prevention and therapy. The present invention fbifiUs these needs and further 
provides other related advantages. 

SUMMARY OF THE INVENTION 

Briefly stated, this invention provides compositions and methods for the 
diagnosis and ther^y of diseases such as leukemia and cancer. In one aspect, the present 
invention provides polypeptides comprising an inununogenic portion of a native WTl, or a 
variant thereof Aat diffeis in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with antigen-specific antisera and/or 
T-cell lines or clones is not substantially diminished. Within certain embodiments, the 
polypeptide comprises no more than 16 consecutive amino acid residues of a native WTl 
polypeptide. Witiiin other embodiments, the polypeptide comprises an immunogenic 
portion of amino acid residues 1 - 174 of a native WTl polypeptide or a variant ttieieo^ 
wherein the polypeptide comprises no more than 16 consecutive amino acid residues 
present within amino acids 175 to 449 of the native WTl polypeptide. The immunogenic 
portion preferably binds to an MHC class I and/or class II molecule. Within certain 
embodiments, the polypeptide; conqnises a sequence selected firom the groi^ consisting of 
(a) sequences recited in any one or more of Tables H - XLVI, (b) variants of the foregoing 
sequtaices ttiat differ in one or more substitutions, deletions, additions and/or insertions 
such that the ability of die variant to react with antigen-specific andseta and/or T-cell lines 
or ckmes is not substantiaUy diminished and (c) mimetics of die polypeptides recited 
above, such diat the abili^ of die mimetic to react with antigen-specific antisera and/or T 
cell lines or clones is not substantially diminished. 

Within other embodiments, the polypeptide comprises a sequence selected 
from die group consisting of (a) ALLPAVPSL (SEQ ID NO:34), GATLKGVAA (SEQ ID 
NO:88), CMTWNQMNL (SEQ ID NOs: 49 and 258), SCLESQPTI (SEQ ID NOs: 199 
and 296), SCLESQPAI (SEQ ID NO: 19.8), NLYQMTSQL (SEQ ID NOs: 147 and 284). 
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ALLPAVSSL (SEQ ID NOs: 35 and 255), RMFPNAPYL (SEQ ID NOs: 185 and 293), (b) 
variants of the foregoing sequences that differ in one or more substitutions, deletions, 
additions and/or insertions such that the ability of the variant to react with antigen-specific 
antisera and/or T-cell lines or clones is not substantially diminished and (c) mimetics of the 

5 polypeptides recited above, such that the ability of the mimetic to react with antigen- 
specific antisera and/or T cell lines or clones is not substantially diminished. Mimetics 
may comprises amino acids in combination with one or more amino acid mimetics or may 
be entirely nonpeptide mimetics. 

Within fiirther aspects, the present invention provides polypeptides 

10 comprising a variant of an immunogenic portion of a WTl protein, wherein the variant 
differs ftom the immunogenic portion due to substitutions at between 1 and 3 amino acid 
positions within the immunogenic portion such that the ability of the variant to react with 
antigen-specific antis^ and/or T-cell lines or clones is enhanced relative to a native WTl 
protein. 

15 The present invention further provides WTl polynucleotides that encode a 

WTl polypeptide as described above. 

Within other aspects, the present invention provides pharmaceutical 
compositions and vaccines. Pharmaceutical compositions may comprise a polypeptide or 
mimetic as described above and/or one or more of (i) a WTl polynucleotide; (ii) an 

20 antibody or antigen-binding fcagnent thereof that specifically buids to a WTl polypeptide; 
(iii) a T cell that specifically reacts wifli a WTl polypeptide or (iv) an antigen-presenting 
cell that expresses a WTl polypeptide, in combination with a pharmaceutically acceptable 
carrier or excipient. Vaccines comprise a polypeptide as described above and/or one or 
more of (i) a WTl polynucleotide, (ii) an antigen-presenting cell that expresses a WTl 

25 polypeptide or (iii) an anti-idiotypic antibody, and a non-specific immune response 
enhancer. Within certain embodiments, less than 23 consecutive amino acid residues, 
preferably less than 17 amino acid residues, of a native WTl polypeptide are present within 
a WTl polypeptide employed within such pharmaceutical compositions and vaccines. The 
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inunune response enhancer may be an adjuvant Preferably, an immune response enhancer 
enhances a T cell response. 

The present invention further provides methods for enhancing or inducmg 
an immune response in a patient, comprising administering to a patient a pharmaceutical 
5 composition or vaccine as described above. In certain embodiments, the patient is a 
human. 

The present invention further provides methods for inhibitmg the 
development of a malignant disease in a patient, comprising admmistering to a patient a 
pharmaceutical composition or vaccine as described above. Malignant diseases include, 

10 but are not limited to leukemias (e.g., acute myeloid, acute lymphocytic and chronic 
myeloid) and cancers (e.g., breast, lung, thyroid or gastromtestinal cancer or a melanoma). 
The patient may, but need not, be afflicted with the malignant disease, and the 
administration of the pharmaceutical composition or vaccine may inhibit the onset of such 
a disease, or may inhibit progression and/or metastasis of an existing disease. 

15 The present invention further provides, within other aspects, methods for 

removmg cells expressing WTl from bone marrow and/or peripheral blood or fractions 
thereof comprising contacting bone marrow, peripheral blood or a fraction of bone marrow 
or peripheral blood with T cells that specifically react with a WTl polypeptide, wherein tiie 
step of contacting is performed under conditions and for a time sufScient to permit the 

20 removal of WTl positive cells to less tiian 10%, preferably less than 5% and more 
preferably less than 1%, of the number of myeloid or lymphatic cells m the bone marrow, 
peripheral blood or fraction. Bone marrow, peripheral blood and fractions may be obtained 
from a patient afflicted with a disease associated with WTl expression, or may be obtained 
from a human or non-human mammal not afflicted with such a disease. 

25 Within related aspects, the present invention provides methods for inhibiting 

the development of a malignant disease in a patient, comprising administering to a patient 
bone marrow, peripheral blood or a fraction of bone marrow or peripheral blood prepared 
as described above. Such bone marrow, peripheral blood or fractions may be autologous. 
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or may be derived from a related or umrelated human or non-human animal (e.g., syngeneic 
or allogeneic). 

In other aspects, the present invention provides methods for stimulating (or 
priming) and/or expanding T ceils, comprising contacting T cells with a WTl polypeptide 

5 under conditions and for a time sufficient to permit the stimulation and/or expansion of T 
cells. Such T cells may be autologous, allogeneic, syngeneic or unrelated WTl -specific T 
cells, and may be stimulated in vitro or. in vivo. Expmdsd T cells may, within certain 
embodiments, be present within bone marrow, peripheral blood or a fraction of bone 
marrow or peripheral blood, and may (but need not) be clonal. Within certain 

10 embodiments, T cells may be present in a mammal during stimulation and/or expansion. 
WTl -specific T cells may be used, for example, within donor lymphocyte infiisions. 

Within related aspects, methods are provided for inhibiting the development 
of a malignant disease in a patient, comprising administering to a patient T cells prepared 
as described above. Such T cells may, within certain embodiments, be autologous, 

1 S syngeneic or allogeneic. 

The present invention further provides, within other aspects, methods for 
monitoring the eflfcctiveness of an immunization or therapy for a m ali g nant disease 
associated with WTl expression in a patient Such methods are based on monitoring 
antibody, CD4+ T cell and/or CD8+ T cell responses in the patient. Witfiin certain such 

20 aspects, a method may comprise the steps of: (a) incubating a first biological sample vdth 
one or more of: (i) a WTl polypeptide; (ii) a polynucleotide encoding a WTl polypeptide; 
or (iii) an antigen presenting cell that expresses a WTl polypeptide, wherein the first 
biological sample is obtained from a patient prior to a therapy or immunization, and 
wherein the incubation is performed under conditions and for a time sufficient to allow 

25 immimocomplexes to form; (b) detecting immunocomplexes formed between the WTl 
polypeptide and antibodies in the biological sample that specifically bind to the WTl 
polypeptide; (c) repeating steps (a) and (b) using a second biological sample obtained from 
the same patient following therapy or immunization; and (d) comparing the number of 
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immimocomplexes detected in the first and second biological samples, and thereftom 
monitoring the effectiveness of the therapy or immunization in the patient 

Within certain embodiments of the above methods, the step of detecting 
comprises (a) incubating the immunocomplexes with a detection reagent fliat is capable of 
5 binding to the immunocomplexes, >^erein the detection reagent comprises a reporter 
group, (b) removing unbound detection re^nt, and (c) detecting the presence or absence 
of the reporter group. The detection reagent may comprise, for example, a second 
antibody, or antigen-binding fragment thereof, capable of binding to the antibodies that 
specifically bind to the WTl polypeptide or a molecule such as Protein A. Within other 

10 embodiments, a reporter group is bound to the WTl polypeptide, and the step of detecting 
comprises removing unboimd WTl polypeptide and subsequentiy detecting the presence or 
absence of the reporter group. 

Within further aspects, methods for monitoring the effectiveness of an 
hnmunization or therapy for a malignant disease associated with WTl expression in a 

IS patient may comprise the steps of: (a) incubating a first biological sample with one or - 
more of: (i) a WTl polypeptide; (ii) a polynucleotide encoding a WTl polypeptide; or (iii) 
an antigen presenting cell tiiat e3q)resses a WTl polypeptide, wherein the biological sample 
comprises CD4+ and/or CDSi- T cells and is obtained from a patient prior to a tiierapy or 
inomunization, and vdierein the incubation is performed under conditions and for a time 

20 sufBcient to allow specific activation, proliferation and/or lysis of T cells; (b) detecting an 
amount of activation, proliferation and/or lysis of the T cells; (c) repeating steps (a) and (b) 
using a second biological sample comprising CD4+ and/or CD8+ T cells, wherein the 
second biological sample is obtained from the same patient following ther^y or 
inmiunization; and (d) comparing the amount of activation, proliferation and/or lysis of T 

25 cells in the first and second biological samples, and therefix)m monitoring the effectiveness 
of the therapy or immunization in the patient. 

The present invention fiirther provides methods for inhibiting the 
development of a malignant disease associated with WTl expression in a patient. 
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comprising the steps of: (a) incubating CD4'^ and/or CD8+ T cells isolated from a patient 
with one or more of: (i) a WTl polypeptide; (ii) a polynucleotide encoding a WTl 
polypeptide; or (iii) an antigen presenting cell that expresses a WTl polypeptide, such that 
the T cells proliferate; and (b) administering to the patient an effective amount of the 
S proliferated T cells, and therefix>m inhibiting the development of a malignant disease in the 
patient. Within certain embodiments, the step of incubating the T cells may be repeated 
one or more times. 

Within other aspects, the present invention provides methods for inhibiting 
the development of a malignant disease associated with WTl expression in a patient, 

10 comprising the steps of: (a) incubating CD4+ and/or CD8+ T cells isolated from a patient 
with one or more of: (i) a WTl polypeptide; (ii) a polynucleotide encoding a WTl 
polypq>tide; or (iii) an antigen presenting cell that expresses a WTl polypeptide, such that 
the T cells proliferate; (b) cloning one or more cells that proliferated; and (c) administering 
to the patient an effective amount of the cloned T cells. 

I S Within other aspects, methods are provided for determining the presence or 

absence of a malignant disease associated with WTl expression in a patient, comprising the 
steps of: (a) incubating CD4+ and/or CD8+ T cells isolated from a patient with one or 
more of: (i) a WTl polypeptide; (ii) a polynucleotide encodmg a WTl polypeptide; or (iii) 
an antigen presenting cell that expresses a WTl polypeptide; and (b) detecting the presence 

20 or absence of specific activation of the T cells, therefrom determining the presence or 
absence of a malignant disease associated with WTl expression. Within certain 
embodiments, the step of detecting comprises detecting the presence or absence of 
proliferation of the T cells. 

Within fiirther aspects, the present invention provides methods for 

25 determining the presence or absence of a malignant disease associated with WTl 
expression in a patient, comprising the steps of: (a) mcubating a biological sample 
obtained from a patient with one or more of: (i) a WTl polypeptide; (ii) a polynucleotide 
encoding a WTl polypeptide; or (iii) an antigen presentmg cell that expresses a WTl 
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polypeptide, wherein the incubation is perfonned under conditions and for a time sufficient 
to allow immunocomplexes to form; and (b) detecting immunocompiexes formed between 
the WTl polypeptide and antibodies in the biological sample that specifically bmd to die 
WTl polypeptide; and therefix)m detomining the presence or absence of a malignant 
5 disease associated with WTl expression. 

These and other aspects of the present invention will become apparent upon 
reference tq die following detailed description and attached drawings. All references 
disclosed herein are hereby incorporated by reference in their entirety as if each was 
incorporated individually. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts a comparison of the mouse (MO) and human (HU) WTl 
protein sequences (SEQ ID NOS: 320 and 3 19 respectively). 

Figure 2 is a Western blot illustrating the detection of WTl specific 
antibodies in patients with hematological malignancy (AML). Lane 1 shows molecular 

15 weight markers; lane 2 shows a positive control (WTl positive human leukemia cell line 
immunoprecipitated with a WTl specific antibody); lane 3 shows a negative control (WTl 
positive cell line immunoprecipitated with mouse sera); and lane 4 shows a WTl positive 
cell line immunoprecipitated with sera of a patient with AML. For lanes 2-4, the 
immunoprecipitate was separated by gel electrophoresis and probed with a WTl specific 

20 antibody. 

Figure 3 is a Western blot illustrating the detection of a WTl specific 
antibody response in B6 mice immunized with TRAMP-C, a WTl positive tumor cell line. 
Lanes 1, 3 and 5 show molecular weight markers, and lanes 2, 4 and 6 show a WTl 
specific positive control (N180, Santa Cruz Biotechnology, polypeptide spanning 180 
25 amino acids of the N-terminal region of the WTl protein, migrating on the Western blot at 
52 kD). The primary antibody used was WTl 80 in lane 2, sera of non-immunized 36 mice 
in lane 4 and sera of the uiununized 36 niice in lane 6. 
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Figure 4 is a Western blot illustrating the detection of WTl specific 
antibodies in mice immunized with representative WTl peptides. Lanes 1, 3 and 5 show 
molecular weight markers and lanes 2, 4 and 6 show a WTl specific positive control 
(N180, Santa Cruz Biotechnology, polypeptide spanning 180 amino acids of the N-terminal 
5 region of the WTl protein, migrating on the Western blot at 52 kD). The primary antibody 
used was WT180 in lane 2, sera of non-immunized B6 mice in lane 4 and sera of the 
immunized B6 mice in lane 6. 

Figures SA to 5C are graphs illustrating the stimulation of proliferative T 
cell responses in mice immunized with representative WTl peptides. Thymidine 

10 incorporation assays were performed using one T cell line and two different clones, as 
indicated, and results were expressed as cpm. Controls indicated on the x axis were no 
antigen (No Ag) and B6/mediai; antigens used were p6-22 human (pi), pi 17-139 (p2) or 
p244-262 human (p3). 

Figure 6 A and 6B are histograms illustrating the stimulation of proliferative 

15 T cell responses in mice immunized with representative WTl peptides. Three weeks after 
the third immunization, spleen cells of mice that had been inoculated with Vaccine A or 
Vaccine B were cultured with medium alone (medium) or spleen cells and medium (B6/no 
antigen), B6 spleen cells pulsed with the peptides p6-22 (p6), pi 17-139 (pi 17), p244-262 
(p244) (Vaccine A; Figure 6A) or p287.301 (p287), p299-313 (p299), p42M35 (p421) 

20 (Vaccine B; Figure 6B) and spleen cells pulsed wiA an irrelevant control peptide 
(irrelevant peptide) at 25ug/ml and were assayed after 96hr for proliferation by (-H) 
thymidine incorporation. Bars represent the stimulation index (SI), which is calculated as 
the mean of the experimental wells divided by the mean of the control (B6 spleen cells with 
no antigen). 

25 Figures 7A-7D are histograms illustrating the generation of proliferative T- 

cell lines and clones specific for pi 17-139 and p6-22. Following in vivo immunization, the 
initial three in vitro stimulations (TVS) were carried out using all three peptides of Vaccme 
A or B, respectively. Subsequent IVS were carried out as single peptide stimulations using 
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only the two relevant peptides pi 17-139 and p6-22. Clones were derived from both the p6- 
22 and pi 17-139 specific T cell lines, as indicated. T ceUs were cultured with medium 
alone (medium) or spleen cells and medium (B6/no antigen), B6 spleen cells pulsed with 
the peptides p6-22 (p6), pi 17-139 (pi 17) or an irrelevant control peptide (irrelevant 
5 peptide) at 25ug/ml and were assayed after 96hr for proliferation by (^H) tfiymidine 
incorporation. Bars represent the stimulation index (SI), which is calculated as the mean of 
the experimental wells divided by the mean of the control (B6 spleen cells with no 
antigen). 

Figures 8A and 8B present the results of TSITES Analysis of human WTl 
10 (SEQ ID NO:319) for peptides that have the potential to elicit Th responses. Regions 
indicated by "A" are AMPHI midpoints of blocks, "R" indicates residues matchmg the 
Rothbard/Taylor motif, "D" indicates residues matching the lAd motif, and 'd' indicates 
residues matching the lEd motif. 

Figures 9A and 9B are graphs illustrating the elicitation of WTl peptide- 
15 specific CTL in mice immunized with WTl peptides. Figure 9A illustrates the lysis of 
target cells by aUogeneic cell lines and Figure 9B sho^'*^ the lysis of peptide coated cell 
lines. In each case, the % lysis (as determined by standard chromium release assays) is 
shown at three indicated effectorrtarget ratios. Results are provided for lymphoma cells 
(LSTRA and ElO), as weU as ElO + p235.243 (EI0+P235). ElO ceUs are also referred to 
20 herein as EL-4 cells. 

Figures lOA-lOD are gr^hs illustrating the elicitation of WTl q)ecific 
CTL, which kill WTl positive tumor cell lines but do not kill WTl negative cell lines, 
following vaccination of B6 mice with WTl peptide PI 17. Figure lOA iUustrates that T- 
cells of non-immunized B6 mice do not kill WTl positive tumor cell lines. Figure lOB 
25 illustrates the lysis of the target cells by allogeneic cell Imes. Figures IOC and lOD 
demonstrate the lysis of WTl positive tumor cell lines, as compared to WTl negative cell 
lines in two different experiments. In addition. Figures IOC and lOD show the lysis of 
peptide-coated cell lines (WTl negative cell line ElO coated with the relevant WTl peptide 
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PI 17) In each case, the % lysis (as determined by standard chromium release assays) is 
shown at three indicated effector:target ratios. Results are provided for lymphoma cells 
(ElO), prostate cancer cells (TRAMP-C), a transformed fibroblast cell Une (BLK-SV40), as 
wellasE10+pll7. 

S Figures 1 1 A and 1 1 B are histograms illustrating the ability of representative 

peptide PI 17-139 specific CTL to lyse WTl positive tumor cells. Three weeks after the 
diird immunization, spleen cells of mice that had been inoculated with the peptides p23S- 
243 or pi 17-139 were stimulated in vitro with the relevant peptide and tested for ability to 
lyse targets incubated with WTl peptides as well as WTl positive and negative tumor cells. 

10 The bars represent the mean % specific lysis in chromium release assays performed in 
triplicate with an E:T ratio of 25:1. Figure 1 lA shows the cytotoxic activity of the p235- 
243 specific T cell line against the WTl negative cell line EL-4 (EL-4, WTl negative); EL- 
4 pulsed with the relevant (used for immunization as well as for restimulation) peptide 
p23S-243 (EL-4+p235); EL-4 pulsed with the irrelevant peptides pi 17-139 (EL-4+pl 17), 

15 pl26-134 (EL-4+pl26) or pl30-l38 (EL-4-4)130) and the WTl positive tumor cells BLK- 
SV40 (BLK-SV40, WTl positive) and TRAMP-C (TRAMP-C, WTl positive), as 
indicated- Figure 1 IB shows cytotoxic activity of the pi 17-139 specific T cell line against 
EL-4; EL-4 pulsed with the relevant peptide PI 17-139 (EL-44pl 17) and EL-4 pulsed with 
the irrelevant peptides pl23-131 (EL-4+pl23), or pl28-136 (EL-44pl28); BLK-SV40 and 

20 TRAMP-C, as indicated. 

Figures 12A and 12B are histograms illustrating the specificity of lysis of 
WTl positive tumor cells, as demonstrated by cold target inhibition. The bars represent the 
mean % specific lysis in chromium release assays performed in triplicate with an E:T ratio 
of 25:1. Figure 12A shows the cytotoxic activity of the pi 17-139 specific T cell line 

25 against the WTl negative cell line EL-4 (EL-4, WTl negative); the WTl positive tumor 
cell Ime TRAMP-C CTRAMP-C, WTl positive); TRAMP-C cells incubated with a ten-fold 
excess (compared to the hot target) of EL-4 cells pulsed with the relevant peptide pi 17-139 
(TRAMP-C + pi 17 cold target) without *'Cr labeling and TRAMP-C cells incubated with 
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EL-4 pulsed with an irrelevant peptide without "Cr labeling (TRAMP-C + inelevant cold 
target), as indicated. Figure 12B shows the cytotoxic activity of the pi 17-139 specific T 
ceU line against the WTl negative cell line EL-4 (EL-4, WTl negative); the WTl positive 
tumor ceU line BLK-SV40 (BLK-SV40. WTl positive); BLK-SV40 ceUs mcubated with 
5 the relevant cold taiget (BLK.SV40 + pi 17 cold target) and BLK-SV40 ceUs incubated 
with the irrelevant cold target (BLK-SV40 + irrelevant cold target), as indicated. 

Figures 13A-13C are histograms deleting an evaluation of the 9mer CTL 
epitope within pi 17-139. The pi 17-139 tumor specific CTL line was tested against 
peptides within aal 17-139 containing or lacking an q)propriate H-2'" class I binding motif 

10 and following restimulation with pl26-134 or pl30-138. The bars represent the mean % 
specific lysis in chromium release assays performed in triplicate with an E:T ratio of 25:1. 
Figure 13A shows the cytotoxic activity of the pi 17-139 specific T cell line against fbe 
WTl negative cell line EL-4 (EL-4, WTl negative) and EL-4 cells pulsed with the peptides 
pll7-139 (EL-4 + pllT), pll9-127 (EL-4 + pI19), pl20-128 (EL-4 + pl20), pl23-131 

15 (EL-4 + pl23), P126-134 (EL-4 + pl26), pl28-136 (EL-4 + pl28), and pl30.138 (EL-4 + 
pl30). Figure 13B shows the cytotoxic activity of the CTL line after restimulation with 
pl26-134 s^ainst the WTl ne^ve cell Ime EL-4, EL-4 cells pulsed with pi 17-139 (EL-4 
+ pi 17), pl26-134 (EL-4 + pl26) and the WTl positive tumor ceU line TRAMP-C. Figure 
13C stows the cytotoxic activity of the CTL line after restimulation wifli pl30-138 against 

20 EL-4, EL-4 ceUs pulsed with pi 17-139 (EL-4 + pi 17). pl30-138 (EL-4 + pl30) and the 
WTl positive tumor cell line TRAMP-C. 

DETAILED DESCRIPHON OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the immunotiier^y and diagnosis of malignant diseases. TTie 
25 compositions described herein may include WTl polypeptides, WTl polynucleotides, 
antigen-presenting ceUs (APC, e.g., dendritic ceUs) tiiat express a WTl polypeptide, agents 
such as antibodies tiiat bind to a WTl polypeptide and/or immune system cells (e.g.. T 
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ceils) specific for WTl. WTl Polypeptides of the present invention generally comprise at 
least a portion of a Wilms Tumor gene product (WTl) or a variant thereof Nucleic acid 
sequences of the subject invention generally comprise a DNA or RNA sequence that 
encodes all or a portion of such a polypeptide, or that is complementary to such a sequence. 

S Antibodies are generally immune system proteins, or antigen-binding fragments thereof, 
that are arable of binding to a portion of a WTl polypeptide. T cells that may be 
employed >vithin such compositions are generally T cells (e.g., CD4* and/or CD8^ that are 
specific for a WTl polypeptide. Certain methods described herein fijrdier employ antigen- 
presenting cells that express a WTl polypeptide as provided herein. 

10 The present invention is based on the discovery that an immune response 

raised against a Wilms Tumor (WT) gene product (e.g., WTl) can provide prophylactic 
and/or ther^utic benefit for patients afOicted with malignant diseases characterized by 
increased WTl gene expression. Such diseases include, but are not limited to, leukemias 
(e,g., acute myeloid leukemia (AML), chronic myeloid leukemia (CML), acute 

15 lymphocytic leukemia (ALL) and childhood ALL), as well as many cancers such as lung, 
breast, thyroid and gastrointestinal cancers and melanomas. The WTl gene was originally 
identified and isolated on the basis of a cytogenetic deletion at chromosome llpl3 in 
patients with Wilms' tumor (see Call et al., U.S. Patent No. 5,350,840). The gene consists 
of 10 exons and mcodes a zinc finger transcription fiu:tor, and sequences of mouse and 

20 human WTl proteins are provided in Figure 1 and SEQ ID NOs: 3 19 and 320. 

WTl Polypeptides 

Within the context of the present invention, a WTl polypeptide is a 
polypeptide that comprises at least an immunogenic portion of a native WTl (i.e., a WTl 
25 protein expressed by an organism that is not genetically modified), or a variant thereol^ as 
described herein. A WTl polypeptide may be of any lengtii, provided that it comprises at 
least an immunogenic portion of a native protein or a variant thereof. In other words, a 
WTl polypeptide may be an oligopeptide (i.c., consisting of a relatively small number of 
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amino acid residues, such as 8-10 residues, joined by peptide bonds), a fall length WTl 
protein (eg., present within a human or non-human animal, such as a mouse) or a 
polypeptide of intermediate size. Within certain embodiments, the use of WTl 
polypeptides that contain a small number of consecutive amino acid residues of a native 
5 WTl polypeptide is preferred. Such polypeptides are preferred for certain uses in which 
the generation of a T cell response is desired. For example, such a WTl polypeptide may 
contain less than 23, preferably no more than 18, and more preferably no more than 15 
consecutive amino acid residues, of a native WTl polypeptide. Poljrpeptides comprising 
nine consecutive amino acid residues of a native WTl polypeptide are generally suitable 

10 for such purposes. Additional sequences derived firom the native protein and/or 
heterologous sequences may be present within any WTl polypeptide, and such sequences 
may (but need not) possess farther immimogenic or antigenic properties. Polypeptides as 
provided herein may farther be associated (covalently or noncovalently) with other 
polypeptide or non-polypeptide compounds. 

IS An ""inununogenic portion," as used herein is a portion of a polypeptide that 

is recognized (i.e., specifically bound) by a B-cell and/or T-cell surfece antigen receptor. 
Certain preferred immunogenic portions bind to an MHC class I or class II molecule. As 
used herein, an immunogenic portion is said to '^bind U>** an MHC class I or class n 
molecule if such binding is detectable using any assay known in the art For example, the 

20 ability of a polypeptide to bind to MHC class I may be evaluated mdirectly by monitoring 
the ability to promote incorporation of '^I labeled p2-niicroglbbulin (p2m) into MHC class 
I/p2m/pq)tide heterotrimeric complexes (see Parker et al., J. Immunol 752:163, 1994). 
Alternatively, fanctional peptide competition assays that are known in the art may be 
employed. Certain immunogenic portions have one or more of the sequences recited within 

25 one or more of Tables n - XIV. Representative immunogenic portions include, but are not 
limited to, RDLNALLPAVPSLGGGG (human WTl residues 6-22; SEQ ID NO.l), 
PSQASSGQARMFPNAPYLPSCLE (human and mouse WTl residues 117-139; SEQ ID 
NOs: 2 and 3 respectively), GATLKGVAAGSSSSVKWTE (human WTl residues 244- 
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262; SEQ ID NO:4), GATLKGVAA (human WTl residues 244-252; SEQ ID NO:88), 
CMTWNQMNL Qiuman and mouse WTl residues 235-243; SEQ ID NOs: 49 and 258 
respectively), SCLESQPTI (mouse WTl residues 136-144; SEQ ID NO:296), 
SCLESQPAI (human WTl residues 136-144; SEQ ID NO:198), NLYQMTSQL (human 

5 and mouse WTl residues 225-233; SEQ ED NOs: 147 and 284 respectively); ALLPAVSSL 
(mouse WTl residues 10-18; SEQ ID NO:255); or RMFPNAPYL (human and mouse WTl 
residues 126-134; SEQ ID NOs: 185 and 293 respectively). Further immunogenic portions 
are provided herein, and others may generally be identified using well knovm techniques, 
such as those sunmiarized in Paul, Fundamental Immunology^ 3rd ed., 243-247 (Raven 

10 Press, 1993) and references cited therein. Representative techniques for identifying 
immunogenic portions include screening polypeptides for the ability to react with antigen- 
specific antisera and/or T-cell lines or clones. An inmiunogenic portion of a native WTl 
polypeptide is a portion that reacts with such antisera and/or T-cells at a level that is not 
substantially less than the reactivity of the full length WTl (e.g., in an ELISA and/or T-cell 

15 reactivity assay). In other words, an immunogenic portion may react within such assays at 
a level that is similar to or greater tfian the reactivity of the fiill length polypeptide. Such 
screens may generally be performed using methods well known to those of ordinary skill in 
the art, such as those described in Harlow and Lane, Antibodies: A Laboratory Manual, 
Cold Spring Harbor Laboratory, 1988. 

20 Alternatively, inmiunogenic portions may be identified using computer 

analysis, such as the Tsites program (see Rothbard and Taylor, EA^BO J, 7:93-100, 1988; 
Deavin et al., MoL Immunol 33:145-155, 1996), which searches for peptide motifs that 
have the potential to elicit Th responses. CTL peptides with motifs appropriate for binding 
to murine and human class I or class 11 MHC may be identified according to BIMAS 

25 (Parker et al., J. Immunol 752:163, 1994) and other HLA peptide binding prediction 
analyses. To confirm immunogenicity, a peptide may be tested using an HLA A2 
transgenic mouse model and/or an in vitro stimulation assay using dendritic cells, 
fibroblasts or peripheral blood cells. 
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As noted above, a composition may comprise a variant of a native WTl 
protein. A polypeptide "variant," as used herein, is a polypeptide that diflfeis from a native 
polypeptide in one or more substitutions, deletions, additions and/or insertions, such that 
the immunogenicity of tfie polypeptide is retained (/.e., the ability of the variant to react 
5 with antigen-specific antisera and/or T-cell lines or clones is not substantially diminished 
relative to the native polypq)tide). In other words, the ability of a variant to react with 
antigen-specific antisera and/or T-cell lines or clones may be enhanced or unchanged, 
relative to the native polypeptide, or may be diminished by less tiian 50%, and preferably 
less than 20%, relative to the native polypeptide. Such variants may generally be identified 

10 by modifying one of the above polypeptide sequences and evaluating the reactivity of the 
modified polypeptide with antisera and/or T-cells as described herein. It has been found, 
within the context of the present invention, that a relatively small nxmiber of substitutions 
(eg., 1 to 3) within an immunogenic portion of a WTl polypeptide m^ serve to enhance 
the ability of the polypeptide to elicit an immune response. Suitable substitutions may 

15 generally be identified by using computer programs, as described above, and the effect 
confirmed based on the reactivity of the modified polypeptide with antisera and/or T-cells 
as described herein. Accordingly, within certain preferred embodiments, a WTl 
polypeptide comprises a variant in ^ch 1 to 3 amino acid resides within an immunogenic 
portion are substituted such diat the ability to react with antigen-spedfic antisera and/or T- 

20 cell lines or clones is statistically greater than that for the unmodified polypeptide. Such 
substitutions are preferably located within an MHC bindmg site of the polypeptide, which 
may be identified as described above. Preferred substitutions allow increased binding to 
MHC class I or class II molecules. 

Certain variants contain conservative substitutions. A "conservative 

25 substitution" is one in which an amino acid is substituted for another amino acid that has 
similar properties, such that one skilled in the art of peptide chemistry would expect the 
secondary structure and hydropathic nature of the polypeptide to be substantially 
unchanged. Amino acid substitutions may generally be made on the basis of sunilarity in 
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polarity, charge, solubility, hydrophobicity, hydrophilicity and/or the amphipathic nature oif 
the residues. For example, negatively charged amino acids include aspartic acid and 
glutamic acid; positively charged amino acids include lysine and arginine; and amino acids 
with uncharged polar head groups having similar hydrophilicity values include leucine, 

S isoleucine and valine; glycine and alanine; asparagine and glutamine; and serine, threonine, 
phenylalanine and tyrosine. Other groups of amino acids that may represent conservative 
changes include: (1) ala, pro, gly, glu, asp, gbi, asn, ser, flir, (2) cys, ser, tyr, thr; (3) val, 
ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr, trp, his. A variant may also, or 
alternatively, contain nonconservative changes. Variants may also (or alternatively) be 

10 modified by, for example, the deletion or addition of amino acids that have minimal 
influence on the immunogenicity, secondary structure and hydropathic nature of the 
polypeptide. 

As noted above, WTl polypeptides may be conjugated to a signal (or leader) 
sequence at the N-teraiinal end of the protein which co-translationally or post- 
15 translationally directs transfer of the protein. A polypeptide may also, or alternatively, be 
conjugated to a linker or other sequence for ease of syntfiesis, purification or identification 
of the polypeptide (e.g., poly-His), or to enhance binding of the polypeptide to a solid 
support For example, a polypeptide may be conjugated to an inununoglobulin Fc regioxL 
Within certain specific embodiments, a polypeptide may be a fiision protein 
20 that comprises multiple polypeptides as described herein, or that comprises at least one 
polypeptide as described herein and an unrelated sequence, such as a known tumor protein. 
A fusion partner may, for example, assist in providing T helper epitopes (an inununological 
fusion partner), preferably T helper epitopes recognized by humans, or may assist in 
expressing the protein (an expression enhancer) at higher yields than the native 
25 recombinant protein. Certain preferred fusion partners are both immunological and 
e)q)ression enhancing fusion partners. Other fusion partners may be selected so as to 
increase the solubility of the protein or to enable the protein to be targeted to desired 



wo 01/25273 



PCT/USOO/27465 



18 

intracellular compartments. Still further fusion partners include afBnity tags, which 
facilitate purification of the protein. 

In certain embodiments, the present invention provides fusion proteins 
comprising a polypeptide disclosed herein together with at least one of the sequences 
5 disclosed in U.S. Patent Application No. 09/352,616, filed July 13, 1999, which is 
incorporated herein in its entirety. Preferably one or more of the following known prostate 
antigens may be employed in a fusion proteui with WTl : prostate specific antigen (PSA); 
prostatic acid phosphatase (PAP); and prostate specific membrane antigen (PSMA). The 
protein sequences for PSMA, PAP and PSA are provided in SEQ ID NO: 327-329, 

10 respectively. In certain embodiments, the fusion proteins of the present invention comprise 
WTl, PSA, PAP and/or PSMA in combination with one or more of the following the 
inventive antigens: P501S (amino acid sequence provided in SEQ ID NO: 333); P703P 
(amino acid sequences provided in SEQ ID NO: 330-332); P704P (cDNA sequence 
provided in SEQ ID NO: 334); P712P (cDNA sequence provided in SEQ ID NO: 335); 

15 P775P (cDNA sequence provided in SEQ ID NO: 336); P776P (cDNA sequence provided 
in SEQ ID NO: 337); P790P (cDNA sequence provided in SEQ ID NO: 338). P71 IP (fiiU- 
lengdi cDNA sequence provided in SEQ ID NO: 339, with the corresponding amino acid 
sequence provided in SEQ ID NO: 340); P71 OP (cDNA sequence provided in SEQ ID NO: 
341-345); P714P (cDNA sequence provided in SEQ ID NO: 346); P510S (cDNA sequence 

20 provided in SEQ ID NO: 347); P774P (cDNA sequence provided in SEQ ID NO: 348); 
P705P (cDNA sequence provided in SEQ ID NO: 349, with the corresponding amino acid 
sequence provided in SEQ ID NO: 350); P503S (fiilHength cDNA sequence provided in 
SEQ ID NO: 351, with the corresponding amino acid sequence provided in SEQ ED NO: 
352); P713P (cDNA sequence provided in SEQ ID NO: 353); P780P (cDNA sequence 

25 provided in SEQ ID NO: 354); P788P (cDNA sequence provided in SEQ ID NO: 355); 

The cDNA sequence of a fusion protein for WTl and PSA is provided in 
SEQ ID NO: 356 with the corresponding amino acid provided in SEQ ID NO: 357. In 
preferred embodiments, the inventive fusion proteins comprise one of the following 
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combinations of antigens, or pemutations: WTl and PSA; WTl and P703P; WTl and 
P501S; WT1/P703P and P501S; WTl/PSA and P703P; WTl/PSA and P501S; WTl and 
PAP; WTl/PAP and P703P; WTl/PAP and P501S; WTl and PSMA; WTl/PSMA and 
P703P; WTl/PSMA and P501S; WTl/PSA/PAP and P703P; WTl/PSA/PAP and P501S; 

5 WTl/PAP/PSMA and P703P; WTl/PAP/PSMA and P501 S; WTl/PSA/PSMA and P703P; 
WTl/PSA/PSMA and P501S; WTl/PSA/PAP and PSMA; WTl/PSA/PAP/PSMA and 
P703P; WTl/PSA/PAP/PSMA and P501S. One of skill in the art will appreciate that the 
order of polypeptides witfiin a fusion protein can be altered without substantially changing 
the therapeutic, prophylactic or diagnostic properties of the fusion protein. 

10 The fusion proteins described above are more immunogenic and will be effective in 

a greater nimiber of prostate cancer patients than any of the individual components alone. 
The use of multiple antigens in the form of a fusion protein also lessens the likelihood of 
inununologic escape. 

Fusion proteins may generally be prepared using standard techniques, 

15 including chemical conjugation. Preferably, a fiision protein is expressed as a recombmant 
protein, allowing the production of increased levels, relative to a non-fiised protein, in an 
expression system. Briefly, DNA sequences encoding the polypeptide components may be 
assembled separately, and lig^ed into an appropriate expression vector. The 3' end of the 
DNA sequence encoding one polypeptide component is ligated, with or without a peptide 

20 linker, to the 5* end of a DNA sequence encoding Ae second polypeptide component so 
that the reading frames of the sequences are in phase. This permits translation into a single 
fusion protein that retains the biological activity of both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptide components by a distance sufficient to ensure that each polypeptide 

25 folds into its secondary and tertiary structures. Such a peptide linker sequence is 
incorporated into the fusion protein using standard techniques well known in the art 
Suitable peptide linker sequences may be chosen based on the following factors: (1) their 
ability to adopt a flexible extended conformation; (2) their inability to adopt a secondary 
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Structure that could interact with fiinctional epitopes on the first and second polypeptides; 
and (3) the lack of hydrophobic or charged residues that nught react with the polypeptide 
fiinctional epitopes. Preferred peptide linker sequences contain Gly, Asn and Ser residues. 
Other near neutral amino acids, such as Thr and Ala may also be used in the linker 
S sequence. Amino acid sequences which may be usefully employed as linkers include those 
disclosed in Maratea et al.. Gene 40:39-46, 1985; Muiphy et al., Proc. Natl. Acad Sci USA 
«i:8258-8262, 1986; U.S. Patent No. 4,935,233 and U.S. Patent No. 4,751,180. The linker 
sequence may generally be from 1 to about 50 amino acids in length. Linker sequences are 
not required \^en the first and second polypeptides have non-essential N-terminal amino 
10 acid regions that can be used to separate the functional domains and prevent steric 
interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 

15 stop codons required to end translation and transcription termination signals are only 
present 3' to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an umrelated immunogenic protein. Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 

20 tuberculosis and hepatitis proteins (see^ for example, Stoute etal. NewEngL J. Med.y 
355:86-91,1997). 

Within preferred embodiments, an immunological fusion partner is derived 
from protein D, a surface protein of the gram-negative bacterium Haemophilus influenia B 
(WO 91/18926). Preferably, a protein D derivative comprises approximately the first third 
25 of the protein (e.g., the first N-terminal 100-1 10 amino acids), and a protein D derivative 
may be lipidated. Within certain preferred embodiments, the first 109 residues of a 
Lipoprotein D fusion partner is included on the N-terminus to provide die polypeptide with 
additional exogenous T-cell epitopes and to increase the expression level in £1 coli (thus 
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functioning as an expression enhancer). The lipid tail ensures optimal presentation of the 
antigen to antigen presenting cells. Other fusion partners include the non-structural protein 
from influenzae virus, NSl (hem^lutinin). Typically, the N-termtoal 81 amino acids are 
used, although different fragments that include T-helper epitopes may be used. 

S In another embodiment, the immunological fusion partner is the protein 

known as LYTA, or a portion thereof (preferably a C-terminal portion). LYTA is derived 
from Streptococcus pneamomae^ which synthesizes an N-acetyl-L-alanine amidase known 
as amidase LYTA (encoded by the LytA gene; Gene ¥5:265-292, 1986). LYTA is an 
autolysin that specifically degrades certain bonds in the peptidoglycan backbone. The C- 

10 terminal domain of the LYTA protein is responsible for die aflSnity to the choline or to 
some choline analogues such as DEAE. This property has been exploited for the 
development of £ coli C-LYTA expressing plasmids useful for expression of fiision 
proteins. Purification of hybrid proteins containing the C-LYTA fragment at the amino 
terminus has been described {see Biotechnology /0:795-798, 1992). Within a prefened 

15 embodiment, a repeat portion of LYTA may be incorporated into a fusion protein. A repeat 
portion is found in the C-terminal region starting at residue 178. A particularly preferred 
repeat portion incorporates residues 188-305. 

WTl polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by a WTl polynucleotide as described 

20 herein may be readily prepared from the polynucleotide. In general, any of a variety of 
expression vectors known to those of ordinary skill in the art may .be employed to express 
recombinant WTl polypeptides. Expression may be achieved in any appropriate host cell 
that has been transformed or transfected with an expression vector containing a DNA 
molecule that encodes a recombinant polypeptide. Suitable host cells include prokaryotes, 

25 yeast and higher eukaryotic cells. Preferably, the host cells employed are E. colU yeast or a 
mammalian cell line such as COS or CHO. Supematants from suitable host/vector systems 
which secrete recombinant protein or polypeptide into culture media may be first 
concentrated using a commercially available filter. The concentrate may then be applied to 
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a suitable purification matrix such as an affinity matrix or an ion exchange resin. Finally, 
one or more reverse phase HPLC steps can be employed to fiirther purify a recombinant 
polypeptide. Such techniques may be used to prepare native polypeptides or variants 
thereof. For example, polynucleotides that encode a variant of a native polypeptide may 
5 generally be prepared using standard mutagenesis techniques, such as oligonucleotide- 
duected site-specific mutagenesis, and sections of the DNA sequence may be removed to 
permit preparation of truncated polypeptides. 

Certain portions and other variants may also be generated by synthetic 
means, using techniques well known to those of ordinary skill in the art. For example, 

10 polypeptides having fewer than about 500 amino acids, preferably fewer than about 100 
amino acids, and more preferably fewer than about 50 amino acids, may be synthesized. 
Polypeptides may be synthesized using any of the commercially available solid-phase 
techniques, such as the Merrifield solid-phase synthesis method, where amino acids are 
sequentially added to a growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 

15 55:2149-2146, 1963. Equipment for automated synthesis of polypeptides is commercially 
available from suppliers such as Applied BioSystems, Inc. (Foster City, CA), and may be 
operated according to the manu&cturer's instructions. 

In general, polypeptides and polynucleotides as described herein are 
isolated. An "isolated" polypqitide or polynucleotide is one that is removed from its 

20 original environment. For example, a naturally-occurring protein is isolated if it is 
separated firom some or all of the coexisting materials in die natural system. Preferably, 
such polypeptides are at least about 90% pure, more preferably at least about 95% pure and 
most preferably at least about 99% pure. A polynucleotide is considered to be isolated if, 
for example, it is cloned into a vector that is not a part of the natural environment 

25 Within fiirther aspects, the present invention provides mimetics of WTl 

polypeptides. Such mimetics may comprise amino acids linked to one or more amino acid 
mimetics (i.e., one or more amino acids within the WTl protein may be replaced by an 
amino acid mimetic) or may be entirely nonpeptide mimetics. An amino acid mimetic is a 
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compound that is conformationally similar to an amino acid such that it can be substituted 
for an amino acid within a WTl polypeptide without substantially diminishing the ability 
to react with antigen-specific antisera and/or T cell lines or clones. A nonpeptide mimetic 
is a compound that does not contain amino acids, and that has an overall conformation that 

5 is sunilar to a WTl polypeptide such that the ability of the mimetic to react with WTl- 
specific antisera and/or T cell lines or clones is not substantially diminished relative to the 
ability of a WTl polypeptide. Such mimetics may be designed based on standard 
techniques (e.g., nuclear magnetic resonance and computational techniques) that evaluate 
the three dimensional structure of a peptide sequence. Mimetics may be designed where 

10 one or more of the side chain functionalities of the WTl polypeptide are replaced by 
groups that do not necessarily have the same size or volume, but have similar chemical 
and/or physical properties which produce similar biological responses. It should be 
understood that, within embodiments described herein, a mimetic may be substituted for a 
WTl polypeptide. 

15 

WTl Polynucleotides 

Any polynucleotide that encodes a WTl polypq>tide as described herein is a 
WTl polynucleotide encompassed by the present invention. Such polynucleotides may be 
single-stranded (coding or antisense) or double-stranded, and may be DNA (genomic, 

20 cDNA or synthetic) or RNA molecules. Additional coding or non-coding sequences may, 
but need not, be present within a polynucleotide of the present invention, and a 
polynucleotide may, but need not, be linked to other molecules and/or support materials. 

WTl polynucleotides may encode a native WTl protein, or may encode a 
variant of WTl as described herein. Polynucleotide variants may contain one or more 

25 substitutions, additions, deletions and/or insertions such that the inununogenicity of the 
encoded polypeptide is not diminished, relative to a native WTl proteirL The effect on the 
inmiimogenicity of the encoded polypeptide may generally be assessed as described herein. 
Preferred variants contain nucleotide substitutions, deletions, insertions and/or additions at 
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no more than 20%, preferably at no more than 10%, of the nucleotide positions that encode 
an immunogenic portion of a native WTl sequence. Certain variants are substantially 
homologous to a native gene, or a portion thereof. Such polynucleotide variants arc 
capable of hybridizing under moderately stringent conditions to a naturally occurring DNA 
5 sequence encoding a WTl polypeptide (or a complementary sequence). Suitable 
moderately stringent conditions include prcwashing in a solution of 5 X SSC, 0.5% SDS, 
1.0 mM EDTA (pH 8.0); hybridizing at 50^C-65**C, 5 X SSC, overnight; followed by 
washing twice at 65**C for 20 minutes witii each of 2X, 0.5X and 0.2X SSC containing 
0.1% SDS). Such hybridizing DNA sequences are also within the scope of this invention. 

10 It will be appreciated by those of ordinary skill in the art that, as a result of 

the degeneracy of the genetic code, there are many nucleotide sequences that encode a 
WTl polypeptide. Some of these polynucleotides bear minimal homology to the 
nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due to 
differences in codon usage are specifically contemplated by the present invention. 

15 Once an immunogenic portion of WTl is identified, as described above, a 

WTl polynucleotide may be prepared using any of a variety of techniques. For example, a 
WTl polynucleotide may be amplified fiom cDNA prepared firom cells that express WTl. 
Such polynucleotides may be amplified via polymerase chain reaction (PCR). For this 
i^proach, sequence-specific primers may be designed based on the sequence of the 

20 immunogenic portion and may be purchased or synthesized. For example, suitable primers 
for PCR amplification of a human WTl gene include: first step - PI 18: 1434-1414: 5' 
GAG AGT CAG ACT TGA AAG CAGT 3' (SEQ ID NO:5) and P135: 5' CTG AGC 
CTC AGC AAA TGG GC 3' (SEQ ID N0:6); second step - P136: 5' GAG CAT GCA 
TGG GCT CCG ACG TGC GGG 3' (SEQ ID NO:7) and P137: 5' GGG GTA CCC ACT 

25 GAA CGG TCC CCG A 3' (SEQ ID NO:8). Primers for PCR amplification of a mouse 
WTl gene include: first step - P138: 5* TCC GAG CCG CAC CTC ATG 3' (SEQ ID 
N0:9) and P139: 5' GCC TGG GAT GCT GGA CTG 3' (SEQ ID NO:10), second step - 
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P14Q: 5' GAG CAT GCG ATG GGT TCC GAC GTG CGG 3' (SEQ ID N0:1 1) and P141: 
5' GGG GTA CCT CAA AGC GCC ACG TGG AGT TT 3' (SEQ ID N0:12). 

An amplified portion may then be used to isolate a full length gene fi-om a 
human genomic DNA library or from a suitable cDNA library, using well known 
S techniques. Altematively, a fiill length gene can be constructed firom multiple PGR 
fiagments. WTl polynucleotides may also be prepared by synthesizing oligonucleotide 
components, and Ugating components together to generate the complete polynucleotide. 

WTl polynucleotides may also be synthesized by any method known in the 
art, including chemical synthesis (e.g., solid phase phosphoramidite chemical synthesis). 

10 Modifications in a polynucleotide sequence may also be introduced using standard 
mutagenesis techniques, such as oligonucleotide-directed site-specific mutagenesis (see 
Adelman et al., DNA 2:183, 1983). Altematively, RNA molecules may be generated by in 
vitro or in vivo transcription of DNA sequences encoding a WTl polypeptide, provided that 
the DNA is incorporated into a vector with a suitable KNA polymerase promoter (such as 

15 T7 or SP6), Certain portions may be used to prepare an encoded polypeptide, as described 
herein. In addition, or altematively, a portion may be administered to a patient such that 
the encoded polypeptide is generated in vivo {e.g., by transfecting antigen-presenting cells 
such as dendritic cells witl^ a cDNA construct encoding a WTl polypeptide, and 
administering the transfected cells to the patient). 

20 Polynucleotides that encode a WTl polypeptide may generally be used for 

production of the polypeptide, in vitro or in vivo. WTl polynucleotides that are 
complementary to a coding sequence (i.e., antisense polynucleotides) may also be used as a 
probe or to inhibit WTl expression. cDNA constracts that can be transcribed into antisense 
RNA may also be introduced into cells of tissues to facilitate the production of antisense 

25 RNA. 

Any polynucleotide may be further modified to increase stability in vivo. 
Possible modifications include, but are not limited to, the addition of flanking sequences at 
the 5' and/or 3* ends; the use of phosphorothioate or 2* O-methyl rather than 
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phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditionai bases 
such as inosme, queosine and wybutosine, as well as acetyl- methyl-, thio- and other 
modified foims of adenine, cytidine, guanine, thymine and uridine. 

Nucleotide sequences as described herein may be joined to a variety of other 
nucleotide sequences using established recombinant DNA techniques. For example, a 
polynucleotide may be cloned into any of a variety of cloning vectors, including plasmids, 
phagemids, lambda phage derivatives and cosmids. Vectors of particular interest include 
expression vectors, replication vectors, probe generation vectors and sequencmg vectors. 
In general, a vector will contain an origin of replication functional in at least one organism, 
convenient restriction endonuclease sites and one or more selectable markers. Other 
elements will depend upon the desired use, and will be apparent to those of ordinary skill in 
the art. 

Within certain embodiments, polynucleotides may be fomiulated so as to 
permit entry into a cell of a mammal, and expression therein. Such formulations are 
particularly useftil for therapeutic purposes, as described below. Those of ordinary skill in 
the art will appreciate that there are many ways to achieve expression of a polynucleotide in 
a target cell, and any suitable method may be employed. For example, a polynucleotide 
may be incorporated into a vjral vector such as, but not limited to, adenovirus, adeno- 
associated virus, retrovirus, or vaccinia or other pox virus (e.g., avian pox virus). 
Techniques for incorporating DNA into such vectors are well known to those of ordinary 
skill in the art A retroviral vector may additionally transfer or incoiporate a gme for a 
selectable marker (to aid in the identification or selection of transduced cells) and/or a 
targeting moiety, such as a gene that encodes a ligand for a receptor on a specific target 
cell, to render the vector target specific. Targeting may also be accomplished using an 
antibody, by methods known to those of ordinary skill in the art, cDNA constructs within 
such a vector may be used, for example, to transfect human or animal cell lines for use in 
establishing WTl positive tumor models which may be used to perform tumor protection 
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and adoptive immunotherapy experiments to demonstrate tumor or leukemia-growth 
inhibition or lysis of such cells. 

Other ther£^utic formulations for polynucleotides include colloidal 
dispersion systems, such as macromolecule complexes, nanocapsules, microspheres, beads, 
5 and lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, and 
liposomes. A preferred colloidal system for use as a delivery vehicle in vitro and in vivo is 
a liposome (i,e., an artificial membrane vesicle). The preparation and use of such systems 
is well known in the art. 

10 Antibodies and Fragments Thereof 

The present invention further provides binding agents, such as antibodies 
and antigen-binding firagments thereof, that specifically bind to a WTl polypeptide. As 
used herein, an agent is said to "specifically bind'* to a WTl polypeptide if it reacts at a 
detectable level (within, for example, an ELISA) wifli a WTl polypeptide, and does not 

IS react detectably with unrelated proteins under similar conditions. As used herein, 
"binding** refers to a noncovalent association between two separate molecules such that a 
**complex" is formed. The ability to bmd may be evaluated by, for example, determining a 
binding constant for the formation of the complex. The binding constant is the value 
obtained when the concentration of the complex is divided by the product of the component 

20 concentrations. In general, two compounds are said to "^bind,** in the context of the present 
invention, when the binding constant for complex formation exceeds about 10^ L/mol.. The 
binding constant maybe determined using methods well known in the art 

Any agent that satisfies the above requirements may be a binding agent. In 
a preferred embodiment, a binding agent is an antibody or an antigen-binding fragment 

25 thereof Certain antibodies are conunercially available fix)m, for example, Santa Cruz 
Biotechnology (Santa Cruz, CA). Alternatively, antibodies may be prepared by any of a 
variety of techniques known to those of ordinary skill in the art. See, e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In 
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general, antibodies can be produced by cell culture techniques, including the generation of 
monoclonal antibodies as described herein, or via transfection of antibody genes into 
suitable bacterial or manunalian cell hosts, in order to allow for the production of 
recombinant antibodies. In one technique, an immunogen comprising the polypeptide is 
5 initially injected into any of a wide variety of mammals {e.g., mice, rats, rabbits, sheep or 
goats). In this step, the polypeptides of this mvention may serve as the immunogen without 
modification. Alternatively, particularly for relatively short polypeptides, a superior 
immime response may be elicited if the polypeptide is joined to a carrier protein, such as 
bovine serum albumin or keyhole lunpet hemocyanin. The immunogen is injected into the 

10 animal host, preferably according to a predetermined schedule incorporating one or more 
booster immunizations, and the ammals are bled periodically. Polyclonal antibodies 
specific for the polypeptide may then be purified fiom such antisera by, for example, 
afGnity chromatography using the polypeptide coupled to a suitable solid support 

Monoclonal antibodies specific for the antigenic polypeptide of interest may 

15 be prepared, for example, using the technique of Kohler and Milstein, Eur, J. Immunol 
(J:51 1-519, 1976, and improvements thereto. Briefly, these methods involve the 
preparation of inunortal cell lines capable of producing antibodies having the desired 
specificity (ic, reactivity w^th Ae polypeptide of interest). Such cell Imes may be 
produced, for example, firom spleen cells obtained fix)m an animal immunized as described 

20 above. The spleen cells are then immortalized by, for example, fusion with a myeloma cell 
fiision partner, preferably one that is syngeneic with the immunized animal. A variety of 
fiision techniques may be employed. For example, the spleen cells and myeloma cells may 
be combined with a nonionic detergent for a few minutes and then plated at low density on 
a selective medium that supports the growA of hybrid cells, but not myeloma cells. A 

25 preferred selection technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. 
After a sufficient time, usually about 1 to 2 weeks, colonies of hybrids are observed. 
Single colonies are selected and their culture supematants tested for binding activity against 
the polypeptide. Hybridomas having high reactivity and specificity are preferred. 
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Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the 
yield, such as injection of the hybridoma cell line into the peritoneal cavity of a suitable 
vertebrate host, such as a mouse. Monoclonal antibodies may then be harvested from the 
S ascites fluid or the blood. Contaminants may be removed from the antibodies by 
conventional techniques, such as chromatogn^hy, gel filtration, precipitation, and 
extraction. The polypeptides of this invention may be used in the purification process in, 
for example, an affinity chromatography step. 

Within certain embodiments, the use of antigen-binding fi-agments of 

10 antibodies may be preferred. Such fragments include Fab fragments, which may be 
prepared using standard techniques. Briefly, immunoglobulins may be purified fit)m rabbit 
serum by affinity chromatography on Protein A bead columns (Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988) and digested by 
papain to yield Fab and Fc fragments. The Fab and Fc fragments may be sq>arated by 

1 S affinity chromatography on protein A bead colunms. 

Monoclonal antibodies and fragments thereof may be coupled to one or 
more theraq[)eutic agents. Suitable agents in this regard include radioactive tracers and 
chemotherapeutic agents, which may be used, for example, to purge autologous bone 
marrow in vitro). Representative thmpeutic agents include radionuclides, differentiation 

20 inducers, drugs, toxins, and derivatives thereof. Preferred radionuclides include '^I, 
i25j^ i3ij^ iwj^g^ i88j^g^ 211^^ gj^j 2I2QJ Prgfened drugs include methotrexate, and pyrimidine 
and purine analogs. Preferred differentiation inducers include phorbol esters and butyric 
acid. Preferred toxins include ricin, abrin, diptheria toxin, cholera toxin, gelonin, 
Pseudomonas exotoxin. Shigella toxin, and pokeweed antiviral protein. For diagnostic 

25 purposes, coupling of radioactive agents may be used to facilitate tracing of metastases or 
to determine the location of WTl -positive tumors. 

A therapeutic agent may be coupled {e.g., covalentiy bonded) to a suitable 
monoclonal antibody either directiy or indirectiy via a linker groiq)). A direct 
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reaction between an agent and an antibody is possible when each possesses a substituent 
enable of reacting with the other. For example, a nucleophilic group, such as an amino or 
sulfhydryl group, on one may be capable of reacting with a carbonyi-containing group, 
such as an . anhydride or an acid haUde, or with an all^l group containing a good leaving 
5 groiq> (e.g. , a halide) on the other. 

Alternatively, it may be desirable to couple a tfaer^utic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference witti binding capabilities. A linker groiq> can 
also serve to increase the chemical reactivity of a substituent on an £^ent or an antibody, 
10 and thus increase the coupling efBciency. An increase in chemical reactivity niay also 
fecilitate the use of agents, or fimctional groups on agents, which otherwise would not be 
possible. 

It will be evident to those skilled in the art that a variety of bifunctional or 
polyfunctional reagents, both homo- and hetero-fimctional (such as those described in the 

15 catalog of the Pierce Chemical Co., Rockford, XL), may be employed as the linker group. 
Coupling may be effected, for example, through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, eg. , U.S. PatentJ^o. 4,671 ,958, to Rodwell et al. 

Where a ther^eutic agent is more potent when free from the antibody 

20 portion of the immunoconjugates of the present invention, it may be desirable to use a 
linker group vMch is cleavable during or upon internalization into a cell. A nimiber of 
different cleavable linker groups have been described. The mechanisms for the 
intracellular release of an agent fiom these linker groups include cleavage by reduction of a 
disulfide bond (e.g., U.S. Patent No. 4,489,710, to Spitler), by irradiation of a photolabile 

25 bond (e.g., U.S. Patent No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino 
acid side chains {e.g., U.S. Patent No. 4,638,045, to Kohn et al.), by serum complement- 
mediated hydrolysis (e.g., U.S. Patent No. 4,671,958, to RodweU et al.), and acid-catalyzed 
hydrolysis (e.g., U.S. Patent No. 4,569,789, to Blattler et al.). 
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It may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodimrat, immunoconjugates with more than one agent 

5 may be prepared in a variety of ways. For example, more than one agent may be coupled 
directly to an antibody molecule, or linkers vMch provide multiple sites for attachment can 
be used. Alternatively, a carrier can be used. A carrier may bear the agents in a variety of 
ways;, including covalent bonding either directly or via a linker group. Suitable carriers 
include proteins such as albumins (e.g., U.S. Patent No. 4,507,234, to Kato et al.), peptides 

10 and polysaccharides such as aminodextran (e,g., U.S. Patent No. 4,699,784, to Shih et al.). 

A carrier may also bear an agent by noncovalent bonding or by encapsulation, such as 
within a liposome vesicle (e.g:, U.S. Patent Nos. 4,429,008 and 4,873,088). Carriers 
specific for radionuclide ^ents include radiohalogenated small molecules and chelating 
compounds. For example, U.S. Patent No. 4,735,792 discloses representative 

15 radiohalogenated small molecules and their synthesis. A radionuclide chelate may be 
formed from chelating compoimds that include those containing nitrogen and sulfur atoms 
as the donor atoms for binding the metal, or metal oxide, radionuclide. For example, U.S. 
Patent No. 4,673,562, to Davison etal. discloses representative chelating compounds and 
their synthesis. 

20 A variety of routes of administration for the antibodies and 

immunoconjugates may be used. Typically, administration will be intravenous, 
intramuscular, subcutaneous or in the bed of a resected tumor. It will be evident that the 
precise dose of the antibody/inununoconjugate will vary depending upon the antibody 
used, the antigen density on the tumor, and the rate of clearance of the antibody. 

25 Also provided herein are anti-idiotypic antibodies that mimic an 

immunogenic portion of WTl. Such antibodies may be raised against an antibody, or 
antigen-binding firagment thereof, that specifically binds to an immunogenic portion of 
WTl, using well known techniques. Anti-idiotypic antibodies that mimic an immunogenic 
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portion of WTl are those antibodies that bind to an antibody, or antigen-binding fragment 
thereof, that specifically binds to an inimunogenic portion of WTl, as described herein. 

T Cells 

5 Immunother^eutic compositions may also, or alternatively, comprise T 

cells specific for WTl. Such cells may generally be prepared in vitro or ex vivo, using 
standard procedures. For example, T cells may be present within (or isolated fiom) bone 
marrow, peripheral blood or a fraction of bone marrow or peripheral blood of a mammal, 
such as a patient, using a commercially available cell separation system, such as the 

10 CEPRATE™ system, available from CellPro Inc., Bothell WA (see also U.S. Patent No. 
5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/16116 and WO 92/07243). 
Alternatively, T cells may be derived from related or unrelated humans, non-human 
animals, cell lines or cultures. 

T cells may be stimulated with WTl polypeptide, polynucleotide encoding a 

15 WTl polypeptide and/or an antigen presenting cell (APC) that expresses a WTl 
polypeptide. Such stimulation is performed under conditions and for a time sufiicient to 
permit the generation of T cells that are specific for the WTl polypeptide. Preferably, a 
WTl polypeptide or polynucleotide is present within a delivery vehicle, such as a 
microsphere, to &cilitate the generation of antigen-specific T cells. Briefly, T cells, which 

20 may be isolated from a patient or a related or unrelated donor by routine techniques (such 
as by Ficoll/Hypaque density gradient centrifiigation of peripheral blood lymphocytes), are 
incubated with WTl polypeptide. For example, T cells may be mcubated in vitro for 2-9 
days (typically 4 days) at ST^'C with WTl polypeptide (e.g., 5 to 25 jig/ml) or cells 
synthesizing a comparable amount of WTl polypeptide. It may be desirable to incubate a 

25 separate aliquot of a T cell sample in the absence of WTl polypeptide to serve as a control. 

T cells are considered to be specific for a WTl polypeptide if the T cells kill 
target cells coated with a WTl polypeptide or expressing a gene encoding such a 
polypeptide. T cell specificity may be evaluated using any of a variety of standard 
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techniques. For example, within a chromium release assay or proliferation assay, a 
stimulation index of more than two fold increase in lysis and/or proliferation, compared to 
negative controls, indicates T cell specificity. Such assays may be performed, for example, 
as described in Chien et al.. Cancer Res. 5^:1065-1070, 1994. Alternatively, detection of 

5 the proliferation of T cells may be accomplished by a variety of known techniques. For 
example, T cell proliferation can be detected by measuring an increased rate of DNA 
synthesis (e.g., by pulse-labeling cultures of T cells with tritiated thymidine and measuring 
the amoimt of tritiated thymidine incorporated into DNA). Other ways to detect T cell 
proliferation include measuring increases in interleukin-2 (IL-2) production, Ca^"*" flux, or 

10 dye uptake, such as 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium. Alternatively, 
synthesis of lymphokines (such as interferon-ganmia) can be measured or the relative 
number of T cells that can respond to a WTl polypeptide may be quantified. Contact with 
a WTl polypeptide (200 ng/ml - 1 00 ^ig/ml, preferably 100 ng/ml - 25 jig/ml) for 3 - 7 days 
should result in at least a two fold increase in proliferation of the T cells and/or contact as 

IS described above for 2-3 hours should result in activation of the T cells, as measured using 
standard cytokine assays in which a two fold increase in the level of cytokine release (e.g., 
TNF or IFN-y) is indicative of T cell activation (see Coligan et al.. Current Protocols in 
Immunology, vol. 1, Wiley Intcrscirace ((heene 1998). WTl specific T cells may be 
expanded using standard techniques. Within preferred embodiments, the T cells are 

20 derived fiom a patient or a related or unrelated donor and are administered to the patient 
following stimulation and expansion. 

T cells that have been activated in response to a WTl polypeptide, 
polynucleotide or WTl -expressing APC may be CD4^ and/or CD8^. Specific activation of 
CD4'*" or CD8^ T cells may be detected in a variety of ways. Methods for detecting 

25 specific T cell activation include detecting the proliferation of T cells, the production of 
cytokines (e.g., lymphokines), or the generation of cytolytic activity (i.e., generation of 
cytotoxic T cells specific for WTl). For CD4"*' T cells, a preferred method for detecting 
specific T cell activation is the detection of the proliferation of T cells. For CD8"^ T cells, a 
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preferred method for detecting specific T cell activation is the detection of the generation of 
cytolytic activity. 

For therapeutic purposes, CD4+ or CD8+ T ceUs that proliferate in response 
to the WTl polypeptide, polynucleotide or APC can be expanded in number eiAer in vitro 
or in vivo. Proliferation of such T cells in vitro may be accomplished in a variety of ways. 
For example, flie T cells can be re-exposed to WTl polypeptide, with or without the 
addition of Tcell growth factors, such as mtrarleuldn-2, and/or stimulator cells that 
synthesize a WTl polypeptide. The addition of stimulator cells is preferred where 
generating CD8+ T cell responses. T cells can be grown to large numbers in vitro with 
retention of specificity in response to intermittent restimulation with WTl polypeptide. 
Briefly, for the primary in vitro stimulation (TVS), large numbers of lymphocytes (e.g., 
greater than 4 x lO^) may be placed in flasks with media containing human serum. WTl 
polypeptide (e.g., peptide at 10 ^g/ml) may be added directly, along with tetanus toxoid 
{e,g., 5 ng/ml). The flasks may then be incubated (e.g„ 37''C for 7 days). For a second 
IVS, T cells are then harvested and placed in new flasks with 2-3 x 10^ irradiated 
peripheral blood mononuclear cells. WTl polypeptide (e.g, 10 ng/ml) is added directly. 
The flasks are incubated at 37X for 7 days. On day 2 and day 4 after the second IVS, 2-5 
units of interleukin-2 (IL-2) may be added. For a third IVS, the T cells may be placed in 
wells and stimulated with the individual's own EBV transformed B cells coated with the 
peptide. IL-2 may be added on days 2 and 4 of each cycle. As soon as the cells are shown 
to be specific cytotoxic TceDs, diey may be expanded using a 10 day stimulation cycle 
with higher IL-2 (20 units) on days 2, 4 and 6. 

Alternatively, one or more T cells that proliferate in the presence of WTl 
polypeptide can be expanded in number by cloning. Methods for cloning cells are well 
known in the art, and include limiting dilution. Responder T cells may be purified fi-om the 
peripheral blood of sensitized patients by density gradient centrifugation and sheep red cell 
rosetting and established in culture by stimulating with the nominal antigen in the presence 
of irradiated autologous filler cells. In order to generate CD4+ T cell lines, WTl 
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polypeptide is used as the antigenic stimulus and autologous peripheral blood lymphocytes 
(PBL) or lymphoblastoid cell lines (LCL) immortalized by infection with Epstein Barr 
virus arc used as antigen presenting cells. In order to generate CDS"^ T cell lines, 
autologous antigen-presenting cells transfected with an expression vector which produces 

S WTl polypeptide may be used as stimulator cells. Established T cell lines may be cloned 
2-4 days following antigen stimulation by plating stimulated T cells at a frequency of O.S 
cells per well in 96-well flat-bottom plates with 1 x 10^ irradiated PBL or LCL cells and 
recombinant interIeukin-2 (rIL2) (50 U/ml). Wells with established clonal growth may be 
identified at approximately 2-3 weeks after initial plating and restimulated with appropriate 

10 antigen in the presence of autologous antigen-presenting cells, then subsequently expanded 
by the addition of low doses of rIL2 (10 U/ml) 2-3 days following antigen stimulation. T 
cell clones may be maintained in 24-well plates by periodic restimulation with antigen and 
rIL2 approximately every two weeks. 

"^thin certain embodiments, allogeneic T-cells may be primed (i.e,, 

15 sensitized to WTl) in vivo and/or in vitro. Such priming may be achieved by contacting T 
cells with a WTl polypeptide, a polynucleotide encoding such a polypeptide or a cell 
producing such a polypeptide under conditions and for a time sufBcient to permit the 
priming of T cells. In general, T cells are considered to be primed if, for example, contact 
with a WTl polypeptide results in proliferation and/or activation of the T cells, as 

20 measured by standard proliferation, chromium release and/or cytokine release assays as 
described herein. A stimulation index of more than two fold increase in proliferation or 
lysis, and more than three fold increase in the level of cytokine, compared to negative 
controls, indicates T-cell specificity. Cells primed in vitro may be employed, for example, 
within a bone marrow transplantation or as donor lymphocyte infiision. 

25 

Pharmaceutical Compositions and Vaccines 

Within certain aspects, polypeptides, polynucleotides, antibodies and/or T 
cells may be incorporated into pharmaceutical compositions or vaccines. Alternatively, a 
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pharmaceutical composition may comprise an antigen-presenting cell (e.g., a dendritic cell) 
transfected with a WTl polynucleotide such that the antigen presenting cell expresses a 
WTl polypeptide. Pharmaceutical compositions comprise one or more such compounds or 
cells and a physiologically acceptable carrier or excipient. Certain vaccines may comprise 
S one or more such compounds or cells and a non-specific immune response enhancer, such 
as an adjuvant or a liposome Qnto which the compound is incorporated). Pharmaceutical 
compositions and vaccines may additionally contain a delivery system, such as 
biodegradable microspheres which are disclosed, for example, in U.S. Patent Nos. 
4,897,268 and 5,075,109. Phaimaceuticai compositions and vaccines within the scope of 
10 the present invention may also contain other compounds, which may be biologically active 
or inactive. 

Within certain embodiments, pharmaceutical compositions and vaccines are 
designed to elicit T cell responses specific for a WTl polypeptide in a patient, such as a 
human. In general, T cell responses may be &vored through the use of relatively short 

IS polypeptides (e,g„ comprising less than 23 consecutive amino acid residues of a native 
WTl polypeptide, preferably 4-16 consecutive residues, more preferably 8-16 consecutive 
residues and still more peferably 8-10 consecutive residues. Alternatively, or in addition, 
a vaccine may comprise a non-specific immune response enhancer that preferentially 
enhances a T cell response. In other words, the inmiime response chancer may enhance 

20 the level of a T cell response to a WTl polypeptide by an amount that is proportionally 
greater than the amount by vAnch an antibody response is enhanced. For example, v^en 
compared to a standard oil based adjuvant, such as CPA, an immune response enhancer that 
preferentially enhances a T cell response may enhance a proliferative T cell response by at 
least two fold, a lytic response by at least 10%, and/or T cell activation by at least two fold 

25 compared to WTl-riiegative control cell lines, while not detectably enhancing an antibody 
response. The amount by which a T cell or antibody response to a WTl polypeptide is 
enhanced may generally be detemiiined using any representative technique known in the art, 
such as the techniques provided herein. 
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A phannaceuticai composition or vaccine may contain DNA encoding one 
or more of the polypeptides as described above, such that the polypeptide is generated in 
situ. As noted above, the DNA may be present within any of a variety of delivery systems 
known to those of ordinary skill in the art, including nucleic acid expression systems, 
S bacterial and viral expression systems and mammalian expression systems. Appropriate 
nucleic acid expression systems contain the necessary DNA, cDNA or RNA sequences for 
expression in the patient (such as a suitable promoter and terminating signal). Bacterial 
delivery systems involve the administration of a bacterium (such as Bacillus-Ccdmette' 
Guerrin) that expresses an immunogenic portion of the polypeptide on its cell surface. In a 

10 preferred embodiment, the DNA may be introduced using a viral expression system (e.g., _ 
vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the use of a non- 
pathogenic (defective), replication competent virus. Techniques for incorporating DNA 
into such expression systems are well known to those of ordinary skiU in the art The DNA 
may also be "naked," as described, for example, in Uhner et al.. Science 2JP:1745-1749, 

15 1993 and reviewed by Cohen, Science 259:1691-1692, 1993. The uptake of naked DNA 
may be increased by coating the DNA onto biodegradable beads, which are efBciently 
transported into the cells. 

As noted above, a pharmaceutical composition or vaccine may comprise an 
antigen-presenting cell that expresses a WTl polypeptide. For therapeutic purposes, as 

20 described herein, the antigen presenting cell is preferably an autologous dendritic cell. 
Such cells rnay be prepared and transfected using standard techniques, such as those 
described by Reeves et al.. Cancer Res. 56:5612-5611 ^ 1996; Tuting et al., J. Immunol. 
750:1 139-1 147, 1998; and Nair et al.. Nature Biotechnol 75:364-369, 1998). Expression 
of a WTl polypeptide on the sur&ce of an antigen-presenting cell may be confirmed by in 

25 vitro stimulation and standard proliferation as well as chromium release assays, as 
described herein. 

While any suitable carrier known to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
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depending on the mode of administration. Compositions of the present invention may be 
fomiulated for any sqypropriate maimer of administration, including for example, topical, 
oral, nasal, intravenous, intracranial, intraperitoneal, subcutaneous or intramuscular 
administration. For parenteral administration, such as subcutaneous injection, the carrier 
5 preferably comprises water, saline, alcohol, a fat, a wax or a buffer. For oral 
administration, any of the above carriers or a solid carrier, such as maimitol, lactose, starch, 
magnesium stearate, sodixmi saccharine, talcum, cellulose, glucose, sucrose, and 
magnesium carbonate, may be employed. Biodegradable microspheres (e.g., polylactate 
polyglycolate) may also be employed as carriers for the pharmaceutical compositions of 

10 this invention. For certain topical applications, formulation as a cream or lotion, using weU , 
known components, is preferred. 

Such compositions may also comprise buffers (e.g., neutral buffered saline 
or phosphate buffered saline), carbohydrates (e.g„ glucose, matmose, sucrose or dextrans), 
mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, chelating 

IS agents such as EDTA or glutathione, adjuvants (e.g.^ aluminum hydroxide) and/or 
preservatives. Alternatively, compositions of the present invention may be formulated as a 
lyophilizate. Compounds may also be encapsulated within liposomes using well known 
technology. * 

Any of a variety of non-specific immune response enhancers, such as 

20 adjuvants, may be employed in the vaccines of tfiis inventioit Most adjuvants contain a 
substance designed to protect the antigen from rapid catabolism, such as aluminum 
hydroxide or mineral oil, and a stimulator of immune responses, such as lipid A, Bortadella 
pertussis or Mycobacterium tuberculosis derived proteins. Suitable non-specific immune 
response enhancers include alum-based adjuvants {e.g., Alhydrogel, Rehydragel, aluminum 

25 phosphate, Algammulin, aluminum hydroxide); oil based adjuvants (Freund's adjuvant 
(FA), Specol, RIBI, TiterMax, Montanide ISA50 or Seppic MONTANIDE ISA 720; 
cytokines (eg., GM-CSF or Flat3-ligand); microspheres; nonionic block copolymer-based 
adjuvants; dimethyl dioctadecyl ammoniumbromide (DDA) based adjuvants AS-1, AS-2 
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(Smith Kline Beecham); Ribi Adjuvant system based adjuvants; QS21 (Aquila); saponin 
based adjuvants (crude saponin, the saponin Quil A ); muramyl dipeptide (MDP) based 
adjuvants such as SAF (Syntex adjuvant in its miciofluidized fom (SAF-m)); dimethyl- 
dioctadecyl ammonium bromide (DDA); human complement based adjuvants m. vaccae 

5 and derivatives; immune stimulating complex (iscom) based adjuvants; inactivated toxins; 
and attenuated infectious agents (such as A£ tuberculosis). 

As noted above, within certain embodiments, immune response enhancers 
are chosen for their ability to preferentially elicit or enhance a T cell response {e.g., CD4* 
and/or CD80 to a WTl polypeptide. Such immune response enhancers are well known m 

10 the art, and include (but are not limited to) Montanide ISA50, Seppic MONTANIDE ISA 
720, cytokines (e.g., GM-CSF, Flat3-ligand), microspheres, dimethyl dioctadecyl 
ammoniumbromide (DDA) based adjuvants, AS-1 (Smith Kline Beecham), AS-2 (Smith 
Kline Beecham), Ribi Adjuvant system based adjuvants, QS21 (Aquila), s^onin based 
adjuvants (crude saponin, the saponin Quil A), Syntex adjuvant m its microfluidized form 

15 (SAF-m), N4V, ddMV (Genesis), immune stimulatuig complex (iscom) b^ 
inactivated toxins. 

Tbe compositions and vaccines described herein may be administered as 
part of a sustained release formulation {le., a formulation such as a capsule or sponge that 
efiTects a slow release of compound following administration). Such formulations may 

20 generally be prepared using well known technology and administered by, for example, oral, 
rectal or subcutaneous implantation, or by implantation at flie desired target site. 
Sustained-release formulations may contain a polypeptide, polynucleotide, antibody or cell 
dispersed in a carrier matrix and/or contained within a reservoir surrounded by a rate 
controlling membrane. Carriers for use within such foraaulations are biocompatible, and 

25 may also be biodegradable; preferably the formulation provides a relatively constant level 
of active component release. The amount of active compound contained within a sustained 
release formulation depends upon the site of implantation, the rate and expected duration of 
release and the nature of the condition to be treated or prevented. 
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Therapy of Malignant Diseases 

In further aspects of the present invention, the compositions and vaccines 
described herem may be used to inhibit the development of malignant diseases 
5 progressive or metastatic diseases or diseases characterized by small tumor burden such as 
minimal'residual disease). In general, such methods may be used to prevent, delay or treat 
a disease associated with WTl e>q>ression. In other words, therapeutic methods provided 
herein may be used to treat an existing WTl -associated disease, or may be used to prevent 
or delay the onset of such a disease in a patient who is fiee of disease or v/bo is afOicted 

10 with a disease that is not yet associated with WTl expression. 

As used herein, a disease is "associated with WTl expression" if diseased 
cells (e.g., tumor cells) at some time during the coxirse of the disease generate detectably 
higher levels of a WTl polypeptide than nomial cells of the same tissue. Association of 
WTl expression with a malignant disease does not require that WTl be present on a tumor. 

15 For example, overexpression of WTl may be involved with initiation of a tumor, but flie 
protein expression may subsequently be lost. Alternatively, a malignant disease that is not 
characterized by an increase in WTl expression may, at a later time, progress to a disease 
that is characterized by increased WTl expression. Accordingly, any malignant disease in 
which diseased cells fomieriy expressed, currently express or are expected to subsequently 

20 express increased levels of WTl is considered to be "associated with WTl expression." 

Lnmunotherapy may be peifomied using any of a variety of techniques, in 
which compounds or cells provided herein function to remove WTl -expressing cells fit)m a 
patient Such removal may take place as a result of enhancing or inducing an immune 
response in a patient specific for WTl or a cell expressing WTl. Altematively, WTl- 

25 expressing cells may be removed ex vivo (e.g., by treatment of autologous bone marrow, 
peripheral blood or a fraction of bone marrow or peripheral blood). Fractions of bone 
marrow or peripheral blood may be obtained using any standard technique in the art. 
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Within such methods, pharmaceutical compositions and vaccines may be 
administered to a patient As used herein, a "patient" refers to any warm-blooded animal, 
preferably a human. A patient may or may not be afiOicted with a malignant disease. 
Accordingly, the above pharmaceutical compositions and vaccines may be used to prevent 

5 the onset of a disease (i.e., prophylactically) or to treat a patient afflicted with a disease 
(eg., to prevent or delay progression and/or metastasis of an existing disease). A patient 
afflicted with a disease may have a minimal residual disease (e,g., a low tumor burden in a 
leukemia patient in complete or partial remission or a cancer patient following reduction of 
the tumor burden after surgery radiotherapy and/or chemotherapy). Such a patient may be 

10 immunized to inhibit a relapse (i.e., prevent or delay the relapse, or decrease the severity of _ 
a relapse). Within certain preferred embodiments, the patient is afflicted with a leukemia 
(e.g., AML, CML, ALL or childhood ALL), a myelodysplastic syndrome (MDS) or a 
cancer (e.g., gastrointestinal, lung, tiiyroid or breast cancer or a melanoma), where the 
cancer or leukemia is WTl positive (/.e., reacts detectably with an anti-WTl antibody, as 

15 provided herein or expresses WTl mRNA at a level detectable by RT-PCR, as described 
herem) or suffers from an autoimmune disease directed against WTl -expressing cells. 

The compositions provided herein may be used alone or in combination with 
conventional therapeutic regimens such as surgery, irradiation, chemotherq>y and/or bone 
marrow transplantation (autologous, syngeneic, allogeneic or unrelated). As discussed in 

20 greater detail below, binding agents and T cells as provided herein may be used for pui^ng 
of autologous stem cells. Such purging may be beneficial prior to, for example, bone 
marrow transplantation or transfusion of blood or components thereof Binding ^ents, T 
cells, antigen presenting cells (APC) and compositions provided herein may further be used 
for expanding and stimulating (or priming) autologous, allogeneic, syngeneic or unrelated 

25 WTl-specific T-cells in vitro and/or in vivo. Such WTl-specific T cells may be used, for 
example, within donor lymphocyte infusions. 

Routes and frequency of administration, as well as dosage, will vary from 
individual to individual, and may be readily established using standard techniques. In 
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general, the pharmaceutical compositions and vaccines may be administered by injection 
{^'g'> intracutaneous, intramuscular, intravenous or subcutaneous), intranasally by 
aspiration) or orally. In some tumors, pharmaceutical compositions or vaccines may be 
administered locally (by, for example, rectocoloscopy, gastioscopy, videoendoscopy, 
S angiography or other methods known in the art). Preferably, between 1 and 10 doses may 
be administered over a 52 week period. Preferably, 6 doses are administered, at intervals of 
1 month, and booster vaccinations may be given periodically thereafter. Alternate 
protocols may be appropriate for individual patients. A suitable dose is an amoimt of a 
compound that, when administered as described above, is capable of prompting an anti- 

10 tumor immune response that is at least 10-50% above the basal (Le., untreated) level. Such 
response can be monitored by measuring the anti-tumor antibodies in a patient or by 
vaccine-dependent generation of cytolytic effector cells enable of killii^ the patient's 
tumor cells in vitro. Such vaccines should also be capable of causing an immune response 
that leads to an improved clinical outcome (e.g., more fiequent complete or partial 

15 remissions, or longer disease-free and/or overall survival) in vaccinated patients as 
compared to non-vaccinated patients. In general, for pharmaceutical compositions and 
vaccines comprising one or more polypeptides, the amount of each polypeptide piesent in a 
dose ranges from about 100 \ig to 5 mg. Suitable dose sizes will vary with the size of the 
patient, but wiU typically range from about 0.1 mL to about 5 mL. 

20 In general, an appropriate dosage and treatment regimen provides the active 

compound(s) in an amount sufBcient to provide therapeutic and/or prophylactic benefit. 
Such a response can be monitored by establishing an improved clinical outcome {e,g, , more 
frequent complete or partial remissions, or longer disease-free and/or overall survival) in 
treated patients as compared to non-treated patients. Increases in preexisting inmiune 

25 responses to WTl generally correlate with an improved clinical outcome. Such immune 
responses may generally be evaluated using standard proliferation, cytotoxicity or cytokine 
assays, which may be performed using samples obtained from a patient before and after 
treatment. 
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Within further aspects, methods for inhibiting the development of a 
malignant disease associated with WTl expression involve the administration of 
autologous T cells that have been activated in response to a WTl polypeptide or WTl- 
expressing APC, as described above. Such T cells may be CD4* and/or CD8*, and may be 
5 proliferated as described above. The T cells may be administered to the individual in an 
amount eflFective to inhibit the development of a malignant disease. Typically, about 
1 X 10^ to 1 X lo" T cells/M^ arc administered intravenously, intracavitary or m the bed of a 
resected tumor. It will be evident to those skilled in the art that the number of cells and the 
frequency of administration will be dependent upon the response of the patient. 
10 Within certain embodiments, T cells may be stimulated prior to an 

autologous bone marrow transplantation. Such stimulation may take place in vivo or in 
vitro. For in vitro stimulation, bone marrow and/or peripheral blood (or a fraction of bone 
marrow or peripheral blood) obtained from a patient may be contacted with a WTl 
polypeptide, a polynucleotide encoding a WTl polypeptide and/or an APC that expresses a 
IS WTl polypeptide under conditions and for a time sufficient to permit the stimulation of T 
cells as described above. Bone marrow, peripheral blood stem ceUs and/or WTl-specific T 
cells may then be administered to a patient using standard techniques. 

Within rclated^bodiments, T cells of a related or unrelated donor may be 
stimulated prior to a syngeneic or allogeneic (rclated or unrelated) bone marrow 
20 transplantation. Such stimulation may take place in vivo or in vitro. For in vitro 
stimulation, bone marrow and/or peripheral blood (or a fraction of bone marrow or 
peripheral blood) obtained from a related or unrelated donor may be contacted with a WTl 
polypeptide, WTl polynucleotide and/or APC that expresses a WTl polypeptide under 
■ conditions and for a time sufficient to permit the stimulation of T cells as described above. 
25 Bone marrow, peripheral blood stem cells and/or WTl-specific T cells may then be 
administered to a patient using standard techniques. 

Within other embodiments, WTl-specific T cells as described herem may be 
used to remove cells expressing WTl from autologous bone marrow, peripheral blood or a 
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fiaction of bone marrow or peripheral blood (e.g.. CD34* enriched peripheral blood (PB) 
prior to administration to a patient). Such methods may be perfoimed by contacting bone 
marrow or PB with such T cells under conditions and for a time sufficient to permit the 
reduction of WTl expressing cells to less than 10%, preferably less than 5% and more 
5 preferably less than 1%, of the total number of myeloid or lymphatic cells in the bone 
marrow or peripheral blood. The extent to which such cells have been removed may be 
readily detomined by standard methods sudi as, for example, qualitative and quantitative 
PGR analysis, morphology, immunohistochemistry and FACS analysis. Bone manow or 
PB (or a fraction fliereoQ may then be administered to a patient using standard techniques. 

10 

Diagnostic Methods 

The present invention fiirther provides methods for detecting a malignant 
disease associated with WTl e3q)ression, and for monitoring the effectiveness of an 
immunization or therapy for such a disease. Such methods ate based on the discovery, 

15 within the present invention, that an immune rej^jonse specific for WTl protein can be 
detected in patients afflicted with such diseases, and that methods which enhance such 
immune responses may provide a preventive or fbstapeatic benefit 

To detennine the presence or absence of a malignant disease associated with 
WTl expression, a patient may be tested for the level of T cells specific for WTl. Within 

20 certain methods, a biological sample comprising CD4* and/or CD8* T cells isolated fiom a 
patient is incubated with a WTl polypeptide, a polynucleotide encoding a WTl 
polypeptide and/or an APC that expresses a WTl polypeptide, and the presence or absence 
of specific activation of the T cells is detected, as described herein. Suitable biological 
samples mclude, but are not limited to, isolated T ceUs. For example, T cells may be 

25 isolated from a patient by routine techniques (such as by Ficoll/Hypaque density gradient 
centrifugation of peripheral blood lymphocytes). T cells may be incubated in vitro for 2-9 
days (typically 4 days) at 37°C with WTl polypeptide (e.g., 5 - 25 ng/ml). It may be 
desirable to incubate another aliquot of a T cell sample in the absence of WTl polypeptide 
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to serve as a control. For CD4* T cells, activation is preferably detected by evaluating 
proliferation of the T cells. For CDS* T cells, activation is preferably detected by 
evaluating cytolytic activity. A level of proliferation that is at least two fold greater and/or 
a level of cytolytic activity that is at least 20% greater than in disease-fiee patients 

S indicates the presence of a malignant disease associated with WTl expression. Further 
correlation may be made, using methods well known in the art, between the level of 
proliferation and/or cytolytic activity and the predicted response to therapy. In particular, 
patients that display a higher antibody, proliferative and/or lytic response may be expected 
to show a greater response to therapy. 

10 Within other methods, a biological sample obtained from a patient is tested 

for the level of antibody specific for WTl. The biological sample is incubated with a WTl 
polypeptide, a polynucleotide encoding a WTl polypeptide and/or an APC that expresses a 
WTl polypeptide under conditions and for a time sufiBcient to allow immunocomplexes to 
form. Immunocomplexes fomied between the WTl polypeptide and antibodies in the 

15 biological sample that specifically bind to the WTl polypeptide are then detected. A 
biological sample for use within such metiiods may be any sample obtained fix)m a patient 
that would be expected to contain antibodies. Suitable biological samples include blood, 
sera, ascites, bone marrow, pleural efi&ision, and cerebrospinal fluid. 

The biological sample is incubated with the WTl polypeptide in a reaction 

20 mixture under conditions and for a time sufBcient to permit immunocomplexes to form 
between the polypeptide and antibodies specific for WTl. For example, a biological 
sample and WTl polypeptide may be incubated at 4°C for 24-48 hours. 

Following the incubation, the reaction mixture is tested for the presence of 
immunocomplexes. Detection of unmunocomplexes formed between the WTl polypeptide 

25 and.antibodies present in the biological sample may be accomplished by a variety of known 
techniques, such as radioimmunoassays (RIA) and enzyme linked immunosorbent assays 
(ELISA). Suitable assays are well known m the art and are amply described m the 
scientific and patent literature Harlow and Lane, Antibodies: A Laboratory Manual, 
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Cold Spring Harbor Laboratoiy, 1988). Assays that may be used incliuie, but are not 
limited to, the double monoclonal antibody sandwich immunoassay technique of David 
etal. (U.S. Patent 4,376,110); monoclonal-polyclonal antibody sand^ch assays (Wide 
et al., in Kiikham and Hunter, eds.. Radioimmunoassay Methods^ E. and S. Livingstone, 
5 Edinburgh, 1970); the "western blot" method of Gordon etal. (U.S. Patent 4,452,901); 
immunoprecipitation of labeled ligand (Brown et al., J, Biol, Chem. 255:4980-4983, 1980); 
enzyme-linked immunosorbent assays as described by, for example, Raines and Ross (J, 
Biol Chem, 257:5154-5160, 1982); immunocytochemical techniques, including the use of 
fluorochromes (Brooks etal., Clin Exp, Immunol 39: 477, 1980); and neutralization of 
10 activity (Bowen-Pope etal., Proc. Natl Acad. Sci. USA ^7:2396-2400, 1984). Other 
immunoassays include, but are not limited to, those described in U.S. Patent Nos.: 
3,817,827; 3,850,752; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; and 
4,098,876. 

For detection purposes, WTl polypeptide may either be labeled or 
15 unlabeled. Unlabeled WTl polypeptide may be used in agglutination assays or ui 
combination with labeled detection reagents that bind to the immunocomplexes (e.g., anti- 
immunoglobulin, protein G, protein A or a lectin and secondary antibodies, or antigen- 
binding fragments diereo^ capable of binding to the antibodies that specifically bind to the 
WTl polypeptide). If the WTl polypeptide is labeled, the reporter group may be any 
20 suitable reporter group known in the art, including radioisotopes, fluorescent groups, 
luminescent groins, enzymes, biotin and dye particles. 

Within certain assays, unlabeled WTl polypeptide is immobilized on a solid 
support. The solid support may be any material known to those of ordinary skill in the art 
to which the polypeptide may be attached. For example, the solid support may be a test 
25 well in a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the 
support may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as 
polystyrene or polyvinylchloride. Hie siqjport may also be a magnetic pardcle or a fiber 
optic sensor, such as diose disclosed, for example, in U.S. Patent No. 5,359,681. The 
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polypeptide may be immobilized on the solid support using a variety of techniques known 
to those of skill in the art, which are amply described in the patent and scientific literature. 
In the context of the present invention, the term "immobilization" refers to both 
noncovalent association, such as adsorption, and covalent attachment (which may be a 

5 direct linkage between the antigen and fimctional groups on the support or may be a 
linkage by way of a cross-linking agent). Immobilization by adsorption to a well in a 
micTotiter plate or to a membrane is prefeired. In such cases, adsorption may be achieved 
by contacting the WTl polypeptide, in a suitable buffer, with the solid support for a 
suitable amount of time. The contact time varies with teiriperature, but is typically between 

10 about 1 hour and about 1 day. In general, contacting a well of a plastic microtiter plate _ 
(such as polystyrene or polyvinylchloride) with an amount of polypeptide ranging from 
about 10 ng to about 10 jig, and preferably about 100 ng to about 1 (ig, is sufficient to 
immobilize an adequate amount of polypeptide. 

Following immobilization, the remaiuing protein binding sites on the 
' 15' ' support are typically blocked. Any suitable blocking agent known to those of ordinary skill 
in the art, such as bovine serum albumin, Tween 20™ (Sigma Chemical Co., St. Louis, 
MO), heat-inactivated normal goat serum (NGS), or BLOTTO (buffered solution of nonfet 
dry milk v^ch also contains a preservative, salts, and an antifoaming agent). The support 
is then incubated with a biological sample suspected of containing specific antibody. The 

20 sample can be applied neat, or, more often, it can be diluted, usually m a buffered solution 
which contains a small amount (0.1%-5.0% by weight) of protein, such as BSA, NGS, or 
BLOTTO. In general, an appropriate contact time (Le., incubation time) is a period of time 
that is sufficient to detect the presence of antibody that specifically binds WTl within a 
sample containing such an antibody. Preferably, the contact time is sufficient to achieve a 

25 level of binding that is at least about 95% of that achieved at equilibrium between bound 
and unbound antibody. Those of ordmary skill in the art will recognize that the time 
necessary to achieve equilibrium may be readily determined by assaying the level of 
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binding that occurs over a period of time. At room temperature, an incubation time of 
about 30 minutes is generally sufGcient. 

Unbound sample may then be removed by washing the solid support with an 
s^propriate buffer, such as PBS containing 0.1% Tween 20*^. A detection reagent that 
5 binds to the immunocomplexes and that comprises a reporter group may then be added. 
The detection reagent is incubated with the immimocomplex for an amount of time 
sufficient to detect the bound antibody. An appropriate amount of time may generally be 
determined by assaying the level of binding that occurs over a period of time. Unbound 
detection reagent is then removed and bound detection reagent is detected using the 

10 reporter group. The method employed for detecting the reporter group depends upon the. 
nature of the reporter group. For radioactive groups, scintillation counting or 
autoradiographic methods are generally ^propriate. Spectroscopic methods may be used 
to detect dyes, luminescent groups and fluorescent groups. Biotin may be detected using 
avidin, coupled to a different reporter group (commonly a radioactive or fluorescent group 

15 or an enzyme). Enzyme reporter groups (eg:, horseradish peroxidase, beta-galactosidase, 
alkaline phosphatase and glucose oxidase) may generally be detected by the addition of 
substrate (generally for a specific period of time), followed by spectroscopic or other 
analysis of the reaction products. Regardless of the specific method employed, a level of 
bound detection reagent that is at least two fold greater than background (Le., the level 

20 observed for a biological sample obtained jfrom a disease-free individual) indicates the 
presence of a malignant disease associated with WTl expression. 

In general, methods for monitoring the effectiveness of an immunization or 
therapy involve monitoring changes in the level of antibodies or T cells specific for WTl in 
the patient. Methods in which antibody levels are monitored may comprise the steps of: 

25 (a) incubating a first biological sample, obtained fix>m a patient prior to a therapy or 
i mmuni za t ion, with a WTl polypeptide, wherein the incubation is performed under 
conditions and for a time sufficient to allow inunuiiocomplexes to fomi; (b) detecting 
immunocomplexes formed between the WTl polypeptide and antibodies in the biological 



wo 01/25273 



PCT/DSOO/27465 



49 

sample that specifically bind to the WTl polypeptide; (c) repeating steps (a) and (b) using a 
second biological sample taken from the patient following therapy or immunization; and 
(d) comparing the number of immunocomplexes detected in the first and second biological 
samples. Alternatively, a polynucleotide encoding a WTl polypeptide, or an APC 
5 expressing a WTl polypeptide may be employed in place of the WTl polypeptide. Within 
such methods, inmiunocomplexes between the WTl polypeptide encoded by the 
polynucleotide, or expressed by the APC, and antibodies m the biological sample are 
detected. 

Methods m which T cell activation and/or the number of WTl specific 

10 precursors are monitored may comprise the steps of: (a) incubating a first biological 
sample comprising CD4+ and/or CD8+ cells (e,g., bone marrow, peripheral blood or a 
fiaction thereof), obtained fix)m a patient prior to a ther^y or unmunization, with a WTl 
polypeptide, wherein the incubation is performed under conditions and for a time suflScient 
to allow specific activation, proliferation and/or lysis of T cells; (b) detecting an amount of 

15 activation, proliferation and/or lysis of the T cells; (c) repeating steps (a) and (b) using a 
second biological sample comprising CD4+ and/or CD8+ T cells, and taken from the same 
patient foUowing then?)y or immunization; and (d) conq>aring the amount of activation, 
proliferation and/or lysis of T cells in the first and second biological samples. 
Alternatively, a polynucleotide encoding a WTl polypeptide, or an APC e3q)ressing a WTl 

20 polypeptide may be employed in place of the WTl polypeptide. 

A biological sample for use within such methods may be any sample 
obtained from a patient that would be expected to contain antibodies, CD4+ T cells and/or 
CD8+ T cells. Suitable biological samples include blood, sera, ascites, bone marrow, 
pleural effusion and ceredrospinal fluid. A first biological sample may be obtained prior to 

25 initiation of therapy or immunization or part way through a therapy or vaccination regime. 
The second biological sample should be obtained in a similar manner, but at a time 
following additional therapy or immunization. The second biological sample may be 
obtained at the completion of, or part way through, therapy or immunization, provided that 
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at least a portion of ther^y or immunization takes place between the isolation of the first 
and second biological samples. 

Incubation and detection steps for both samples may generally be performed 
as described above. A statistically significant increase in the number of unmunocomplexes 
S in the second sample relative to the first sample reflects successfiil therapy or 
immunization. 

The following Examples are offered by way of illustration and not by way 

of limitation. 
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EXAMPLES 
Example I 

Identification of an Immune Response to WTl 
5 in Patients with Hematological Malignancies 

This Example illustrates the identification of an existent immime response in 
patients with a hematological malignancy. 

To evaluate the presence of preexisting WTl specific antibody responses in 

10 patients, sera of patients with AML, ALL, CML and severe aplastic anemia were analyzed 
using Western blot analysis. Sera were tested for the ability to immunoprecipitate WTl 
fiom the human leukemic cell line K562 (American Type Culture Collection, Manassas, 
VA). In each case, immunoprecipitates were separated by gel electrophoresis, transferred 
to membrane and probed with the anti WT-1 antibody WT180 (Santa Cruz Biotechnology, 

15 Inc., Santa Cruz, CA). This Western blot analysis identified potential WTl specific 
antibodies in patients with hematological malignancy, A representative Western blot 
showing the results for a patient with AML is shown in Figure 2. A 52 kD protein in the 
immunoprecipitate generated using the patient sera was recognized by the WTl specific 
antibody. The 52 kD protein migrated at the same size as the positive control. 

20 

F.vample 2 

Induction of Antibodies to WTl in Mice Immunized with Cell Lines Expressing WTl 

25 This Example illustrates the use of cells expressing WTl to induce a WTl 

specific antibody response in vivo. 

Detection of existent antibodies to WTl in patients with leukemia strongly 
implied that it is possible to inmiunize to WTl protein to elicit immunity to WTl. To test 
whether immunity to WTl can be generated by vaccination, mice were injected with 

30 TRAMP-C, a WTl positive tumor cell line of B6 origin. Briefly, male B6 mice were 
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immunized with 5 x 10^ TRAMP-C cells subcutaneously and boosted twice with 5 x 10* 
cells at three week intervals. Three weeks after the final immunization, sera weie obtained 
and single cell suspensions of spleens were prepared in RPMI 1640 medium (GIBCO) with 
2S^M p-2-mercaptoethanol, 200 units of penicillin per ml, lOmM L-glutamine, and 10% 
S fetal bovine serum. 

Following immunization to TRAMP-C, a WTl specific antibody response 
in the immunized animals was detectable, A representative Western blot is shown in 
Figure 3, These results show that immunization to WTl protein can elicit an immune 
response to WTl protein. 

10 

Example 3 

Induction of Th and Antibody Responses in Mice TniTniintTjefi with WTl Peptides 

IS This ^cample illustrates the ability of immunization with WTl peptides to 

elicit an immune response specific for WTl . 

Peptides suitable for eliciting Ab and proliferative T cell responses were 

identified according to the Tsites program (Rothbard and Taylor, EMBO J. 7:93-100, 1988; 

Deavin et al., MoL Immunol *33:\45A55^ 1996), which searches for peptide moti& that 
20 have the potential to elicit Hi responses. Peptides shown in Table I were synthesized and 

sequenced. 

Table I 
WTl Peptides 

25 



Peptide 


Sequence 


Comments 


Mouse: p6-22 


RDLNALLPAVSSLGGGG 
(SEQIDNO:13) 


1 mismatch relative to 
human WTl sequence 


Human: p6-22 


RDLNALLPAVPSLGGGG 
(SEQ IDN0:1) 




Human/mouse: 
pi 17-139 


PSQASSGQARMFPNAPYLPSCLE 
(SEQ ID NOs:2and3) 
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Mouse: p244-262 


GATLKGMAAGSSSSVKWTE 
(SEQIDN0:14) 


1 mismatch relative to 
human WTl sequence 


Jtiuman. pz*HHzoz 


(SEQIDN0:4) 




Human/mouse: 
p287-301 


RIHTHGVFRGIQDVR 
(SEQIDNOs: 15 and 16) 




Mouse: p299-313 


VRRVSGVAPTLVRS 
(SEQIDNO:17) 


1 mismatch relative to 
human WTl sequoice 


Human/mouse: 
p421-435 


CQKKFARSDELVRHH 
(SEQIDNOs: 19 and 20) 





For inununizadon, peptides were grouped as follows: 



10 



15 



Group A : p6-22 human: 10.9mg in Iml (10^1 = lOO^ig) 

pi 17-139 human/mouse: 7.6ing in 1ml (14jil = lOOjig) 
p244-262 human: 4.6.mg in 1ml (22jil = lOOjig) 

Group B : p287-301 human/mouse: 7.2mg in 1ml (14|il = lOOfig) 
mouse p299-313: 6.6.mg in 1ml (ISjil = lOO^g) 
p421-435 human/mouse: 33mg in 1ml (30^1 = lOOjig) 

Control : (FBL peptide 100}ig) + CFATIFA 

Control : (CD45 peptide lOOng) + CFAyiFA 



Group A contained peptides present within die amino temunus portion of 
WTl (exon 1) and Group B contained peptides present within the carboxy terminus, which 
contains a four zinc finger region with sequence homology to other DNA-binding proteins. 
20 Within group B, p287-301 and p299-313 were derived finom exon 7, zinc finger 1, and 
p421-435 was derived &om exon 10, zinc finger IV. 

B6 mice were immunized with a group of WTl peptides or with a control 
peptide. Peptides were dissolved in 1ml sterile water for injection, and B6 mice were 
immunized 3 times at time intervals of three weeks. Adjuvants used were CFA/IFA, GM- 
25 CSF, and Montinide. The presence of antibodies specific for WTl was then determiiied as 
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described in Examples 1 and 2, and proliferative T cell responses were evaluated using a 
standard thymidine incoiporation assay, in which cells were cultured in the presence of 
antigen and proliferation was evaluated by measuring incorporated radioactivity (Chen et 
al.. Cancer Res. 5-/: 1065-1 070, 1994). In particular, lymphocytes were cultured in 96-well 
5 plates at 2x10^ cells per well with 4x10^ irradiated (3000 rads) syngeneic spleen cells and 
die designated peptide. 

Immunization of mice with the group of peptides designated as Group A 
elicited an antibody response to WTl (Figure 4). No antibodies were detected following 
immunization to Vaccine B, which is consistent with a lack of helper T cell re^onse from 

10 immunization with Vaccine B. PI 17-139 elicited proliferative T cell responses (Figures 
5A-5C). The stimulation indices (SI) varied between 8 and 72. Other peptides (P6-22 and 
P299-313) also were shown to elicit proliferative T cell responses. Immunization with P6- 
22 resulted in a stimulation index (SI) of 2.3 and immunization with P299-3 13 resulted in a 
SI of 3.3. Positive controls included ConA stimulated T cells, as well as T cells stimulated 

15 witti known antigens, such as CD45 and FBL, and allogeneic T cell lines O^DeBruijn et al., 
Eur. J. Immunol 27:2963-2970, 1991). 

Figures 6A and 6B show the proliferative response observed for each of the 
three peptides withm vaccine A (Figure 6A) and vaccine B (Figure 6B). Vaccine A elicited 
proliferative T cell responses to the immunizing peptides p6-22 and pi 17-139, wdfh 

20 stimulation indices (SI) varying between 3 and 8 (bulk lines). No proliferative response to 
p244-262 was detected (Figure 6A). 

Subsequent in vitro stimulations were carried out as single peptide 
stimulations using only p6-22 and pi 17-139. Stimulation of the Vaccine A specific T cell 
line with pi 17-139 resulted in proliferation to pi 17-139 with no response to p6-22 

25 (Figure7A), Clones derived from the line were specific for pi 17-139 (Figure 7B). By 
contrast, stimulation of the Vaccine A specific T cell line with p6-22 resulted in 
proliferation to p6-22 with no response to pi 17-139 (Figure 7C). Clones derived from the 
line were specific for p6-22 (Figure 7D). 
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These results show that vaccination with WTl peptides can elicit antibody 
responses to WTl protein and proliferative T cell responses to the immunizing peptides. 

5 Example 4 

Induction of CTL Responses in Mice Immunized with WTl Peptides 

This Example illustrates the ability of WTl peptides to elicit CTL 

immunity. 

Peptides (9-mers) with moti& appropriate for binding to class I MHC were 
10 identified using a BIMAS HLA peptide binding prediction analysis (Parker et al., J. 
Immunol 752:163, 1994). Peptides identified within such analyses are shown in Tables II - - 
XLIV. In each of these tables, tfie score reflects the tiieoretical binding afBnity (half-time 
of dissociation) of the peptide to the MHC molecule indicated. 

Peptides identified using the Tsites program (Rothbard and Taylor, EMBO 
15 1 7:93-100, 1988; Deavin et al., Mol Immunol 33:145-155* 1996), which searches for 
peptide motifs that have the potential to elicit Th responses are fiirther shown in Figures 8A 
and 8B, and Table XLV. 

Table n 

20 Results of BIMAS HLA Peptide Binding Prediction Analysis for 

Binding of Human WTl Peptides to Human HLA Al 



Rank 


Start Position 


Subsequence Residue 

Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


137 


CLESQPAIR(SEQID 
. NO:47) 


18.000 


2 


80 


GAEPHEEQC(SEQ 
IDNO:87) 


9.000 


3 


40 


FAPPGASAY(SEQ 
ID NO:74) 


5.000 


4 


354 


QCDFKDCER(SEQ 
IDNO:162) 


5.000 


5 


2 


GSDVRDLNA(SEQ 


3.750 
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IDNOrlOl) 




6 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


2.500 


7 


260 


WTEGQSNHS (SEQ 
IDNO:247) 


2.250 


8 


409 


TSEKPFSCR(SEQID 
NO:232) 


. 1.350 


9 


73 


KQEPSWGGA(SEQ 
ID NO: 125) 


1.350 


10 


386 


KTCQRKFSR(SEQ 
ID NO: 128) 


1.250 


11 


37 


VLDFAPPGA(SEQ 
IDNO:241) 


1.000 


12 


325 


CAYPGCNKR(SEQ 
IDNO:44) 


1.000 


13 


232 


QLECMTWNQ(SEQ 
ID NO: 167) 


0.900 


14 


272 


ESDNHTTPI(SEQID 
N0:71) 


0.750 


15 


366 


RSDQLKRHQ (SEQ 
ID NO: 193) 


0.750 


16 


222 


SSDNLYQMT(SEQ 
IDNO:217) 


0.750 


1 / 




RSDELVRHH (SEQ 
ID NO: 191) 


0.750 


18 


394 


RSDHLKTHT(SEQ 
ID NO: 192) 


.0.750 


19 


317 


TSEKRPFMC (SEQ 
IDNO:233) 


0.675 


20 


213 


QALLLRTPY(SEQID 
NO:160) 


0.500 



Table HI 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA A 0201 









Score (Estimate of Half Time of 






Subsequence Residue 


Disassociation of a Molecule 


Rank 


Start Position 


Listing 


Containing This Subsequence) 


I 


126 


RMFPNAPYL(SEQ 


313.968 
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ID NO: 185) 




2 


187 


SLGEQQYSV (SEQ 
IDNO:214) 


2o5.1o3 


3 


10 


ALLr AVrbL (obCj U-' 
NO:34) 




■ 4 


242 


NLGATLKGV (SEQ 
ID NO : 146) 


159.970 


5 


225 


NLYQMTSQL (SEQ 
ID NO: 147) 


05.3oU 


6 


292 


GVFRGIQDV (SEQ 
ID NO: 103) 


51.790 


7 


191 


QQYSVPPPV (SEQ 
ID NO: 171) 


22.566 


8 


280 


BLCGAQYRI (SEQ ID 
NO:116) 


17.736 


9 


235 


CMTWNQMNL (SEQ 
IDNO:49) 


15.428 


10 


441 


NMTKLQLAL (SEQ 
ID NO: 149) 


15.428 


11 


7 


DLNALLPAV (SEQ 
IDNO:58) 


11.998 


12 


227 


YQMTSQLEC (SEQ 
IDNO:251) 


8.573 


13 


239 


NQMNLGATL (SEQ 
IDN0:151) 


8,014 


14 


309 


TLVKSASET (SEQ ID 
N0:226) 


7.452 


15 


408 


KTSEKPFSC (SEQ ID 
NO: 129) 


5.743 


16 


340 


LQMHSRKHT (SEQ 
ID NO: 139) 


if 'TCI 

4.752 


1 T 




ID NO: 169) 


4 044 


18 


93 


TVHFSGQFT(SEQID 
NO:235) 


3.586 


19 


37 


VLDFAPPGA(SEQ 
IDNO:241) 


3.378 


20 


86 


EQCLSAFTV (SEQ ID 
NO:69) 


3.068 
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Table IV 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA A 0205 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule Containing 
This Subsequence) 


1 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


42.000 


2 


292 


GVFRGIQDV (SEQ ID 
NO: 103) 


24.000 


3 


126 


RMFPNAPYL(SEQID 
NO: 185) 


21.000 


4 


225 


NLYQMTSQL (SEQ 
IDNO:147) 


21.000 


5 


239 


NQMNLGATL (SEQ 
IDNO:151) 


16.800 


6 


302 


RVPGVAPTL(SEQID 
NO:195) 


14.000 


7 


441 


NMTKLQLAL (SEQ 
ID NO: 149) 


7.000 


8 


235 


CMTWNQMNL (SEQ 
IDNO:49) 


7.000 


9 


187 


SLGEQQYSV(SEQID 
NO:214) 


6.000 


10 


191 


QQYSVPPPV(SEQID 

NO: 171) 


4.800 


11 


340 


LQMHSRKHT (SEQ 
IDNO:139) 


4.080 


12 


242 


NLOAlLKCiV (SEQ 
ID NO: 146) 


A AAA 

4.000 


13 


227 


YQMTSQLEC(SEQID 
NO:251) 


3.600 


14 


194 


SVPPPVYGC(SEQID 
N0:218) 


2.000 


15 


93 


TVHFSGQFT(SEQID 
N0:235) 


2.000 


16 


280 


ILCGAQYRI (SEQ ID 
NO: 11 6) 


1.700 


17 


98 


GQFTGTAGA(SEQID 
NO:99) 


1.200 
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18 


309 


TLVRSASET (SEQ ID 
NO:226) 


1.000 


19 


81 


AEPHEEQCL(SEQID 

NO:30) 


0.980 


20 


73 


KQEPSWGGA (SEQ 
ID NO: 125) 


0.960 



Table V 

Results of BIMAS HLA Peptide B indin g Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA A24 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


302 


RVPGVAPTL (SEQ 
ID NO: 195) 


16.800 


2 


218 


RTPYSSDNL (SEQ ID 
NO: 194) 


12.000 


3 


356 


DFKDCERRF(SEQ 
ID NO:55) 


12.000 


4 


126 


RMFPNAPYL (SEQ 
ID NO: 185) 


9.600 


5 


326 


A YPGCNKRY (SEQ 
IDNO:42) 


7.500 


6 


270 


GYESDNHT(SEQID 
'nO:106)T 


7.500 


7 


239. 


NQMNLGATL(SEQ 
IDN0:151) 


7.200 


8 


10 


ALLPAVPSL(SEQID 
NO:34) 


7.200 


9 


130 


NAPYLPSCL (SEQ ED 
NO:144) 


7.200 


10 


329 


GCNKRYFKL (SEQ 
IDNO:90) 


6.600 


11 


417 


RWPSCQKKF (SEQ 
ID NO: 196) 


6.600 


12 


47 


AYGSLGGPA (SEQ 
IDN0:41) 


6.000 


13 


180 


DPMG(JQGSL(SEQ 
roNO:59) 


6.000 
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1 A 

14 


4 


TNI TT* TNT "VT ATT /TiT^/N 

DVRDLNALL (SEQ 
IDNO:62) 


5.760 


15 


28S 


QYRIHTHGV (SEQ 
IDNO:175) 


5.000 


16 


192 


QYSVPPPVY (SEQ 
IDNO:176) 


5.000 


1 7 
1 / 




IDN0:61) 


4.8UU 


18 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


4.800 


19 


225 


NLYQMTSQL(SEQ 
ID NO: 147) 


4.000 


20 


235 


CMTWNQMNL(SEQ 
IDNO:49) 


4.000 



Table VI 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA A3 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


436 


NMHQRNMTK(SEQ 
IDNO:148) 


40.000 


2 


240 


QMNLGATLK(SEQ 
ID NO: 168) 


20.000 


3 


88 


CLSAFTVHF(SEQID 

NO:48) 


6.000 


4 


126 


RMFPNAPYL (SEQ 
IDNO:185) 


4.500 


5 


169 


AQFPNHSFK(SEQ 

IDNO:36) 


4.500 


6 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


4.050 


7 


137 


CLESQPAIR(SEQID 

NO:47) 


4.000 


8 


225 


NLYQMTSQL (SEQ 
IDNO:147) 


3.000 


9 


32 


AQWAPVLDF (SEQ 
IDNO:37) 


2.700 



wo 01/25273 



PCT/US00/274d5 



61 



10 


280 


ILCGAQYRI (SEQ ED 
NO: 116) 


2.700 


11 


386 


KTCQRKFSR(SEQ 
IDNO:128) 


1.800 


12 


235 


CMTWNQMNL (SEQ 
IDNO:49) 


1.200 


13 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


1.200 


14 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


1.000 


15 


187 


SLGEQQYSV (SEQ 
IDNO:214) 


0.900 


16 


383 


FQCKTCQRK (SEQ 
IDNO:80) 


0.600 


17 


292 


(jVrKljlQUV (oE.v^ 
ID NO: 103) 




18 


194 


SVPPPVYGC (SEQ ID 
NO:218) 


0.405 


19 


287 


RIHTHGVFR(SEQID 
NO:182) 


0.400 


20 


263 


GQSNHSTGY (SEQ 
IDNO:100) 


0.360 



Table Vn 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides tn Human HLA A68.1 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


100 


FTGTAGACR(SEQ 
IDNO:84) 


100.000 


2 


386 


KTCQRKFSR (SEQ 
IDNO:128) 


50.000 


3 


368 


DQLKRHQRR(SEQ 
IDNO:60) 


30.000 


4 


312 


RSASETSEK(SEQID 
NO: 190) 


18.000 


5 


337 


LSHLQMHSR(SEQ 
IDN0:141) 


15.000 
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roKoUyLKK (obQ ID 
NO:83) 


IS.OOO 


7 




1 oEKPr SCR (SEQ ID 
NO:232) 


15.000 


o 
o 




DVRRVPGVA (SEQ 
IDNO:63) 


12.000 


o 


A 

4 


D VRDLNALL (SEQ 
IDNO:62) 


12.000 




1 1 O 

118 


SQASSGQAR (SEQ 
IDNO:216) 


10.000 


1 1 


343 


HSRKHTGEK (SEQ 
IDNOrlU) 


9.000 


12 


169 


AQFPNHSFK (SEQ 
IDNO:36) 


9.000 


13 


292 


GVFRGIQDV (SEQ 
ID NO: 103) 


8.000 


14 


325 


CAYPGaSKR(SEQ 
IDNO:44) 


7.500 


15 


425 


FARSDELVR(SEQ 
IDNO:75) 


7.500 


16 


354 


QCDFKDCER (SEQ 
ID NO: 162) 


7.500 


17 


324 


MCAYPGCNK (SEQ 
IDNO:142) 


6.000 


18 


251 


AAGSSSSVK(SEQ 
'IDNO:28) 


6.000 


19 


379 


GVKPFQCKT(SEQ 
ID NO: 104) 


6.000 


20 


137 


CLESQPAIR(SEQID 
NO:47) 


5.000 




Table Vm 

Results of BIMAS HLA Peptide Bindine Prediction Analysis for 




Binding of Human WTl Pentides to Human HLA A 1 101 






Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Hme of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


386 


KTCQRKFSR(SEQ 
IDNO:128) 


1.800 



wo 01/25273 



PCT/US00/274d5 



63 



2 


169 


AQFPNHSFK(SEQ 
IDNO:36) 


1.200 


3 


436 


NMHQRNMTK(SEQ 
ID NO: 148) 


0.800 


4 


391 


KFSRSDHLK(SEQ 
ID NO: 120) 


0.600 


5 


373 


HQRRHTGVK(SEQ 
ID NO: 109) 


0.600 


6 


383 


FQCKTCQRK(SEQ 
IDNO:80) 


0.600 


7 


363 


RFSRSDQLK(SEQID 
NO:178) 


0.600 


8 


240 


QMNLGATLK(SEQ 
ID NO: 168) 


0.400 


9 


287 


RIHTHGVFR(SEQID 
NO:182) 


0.240 


10 


100 


FTGTAGACR(SEQ 
IDNO:84) 


0.200 


11 


324 


MCAYPGCNK(SEQ 
IDNO:142) 


0.200 


12 


251 


AAGSSSSVK(SEQ 
IDNO:28) 


0.200 


13 


415 


SCRWPSCQK(SEQ 
IDNO:201) 


0.200 


14 


118 


SQASSGQAR(SEQ 


0.120 


15 


292 


GVFRGIQDV(SEQ 

IDNO:103) 


0.120 


16 


137 


CLESQPAIR(SEQID 
NO:47) 


0.080 


17 


425 


FARSDELVR (SEQ 
IDNO:75) 


U.UoU 


18 


325 


CAYPGCNKR(SEQ 
IDNO:44) 


0.080 


19 


312 


RSASETSEK(SEQID 
NO:190) 


0.060 


20 


65 


PPPPHSFI (SEQ ID 
NO:156)K 


0.060 
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Table DC 

Results of BIMAS HLA Peptide Binding Predictinn Analy sis fnr 
Binding of Human WTl Peptides to Human HLA A 3101 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


386 


KTCQRKFSR(SEQ 
ID NO: 128) 


9.000 


2 


287 


RIHTHGVFR(SEQID 
NO:182) 


6.000 


3 


137 


CLESQPAIR(SEQID 
NO:47) 


2.000 


4 


118 


SQASSGQAR(SEQ 
IDNO:216) 


2.000 


5 


368 


DQLKRHQRR(SEQ 
IDNO:60) 


1.200 


6 


100 


FTGTAGACR(SEQ 
IDNO:84) 


1.000 


7 


293 


VFRGIQDVR(SEQID 
NO:238) 


0.600 


8 


325 


CAYPGCNKR(SEQ 
IDNO:44) 


0.600 


9 


169 


AQFPNHSFK (SEQ 
IDNO:36) 


0.600 


10 


279 


PILCGAQYR(SEQID 
NO:155) 


0.400 


11 


436 


NMHQRNMTK(SEQ 
IDNO:148) 


0.400 


12 


425 


FARSDELVR (SEQ 
IDNO:75) 


0.400 


13 


32 


AQWAPVLDF (SEQ 
IDNO:37) 


0.240 


14 


240 


QMNLGATLK(SEQ 
IDNO:168) 


0.200 


15 


354 


QCDFKDCER(SEQ 
ID NO: 162) 


0.200 


16 


373 


HQRRHTGVK(SEQ 
IDNO:109) 


0.200 


17 


383 


FQCKTCQRK(SEQ 
IDNO:80) 


0.200 
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18 


313 


SASETSEKR(SEQID 
NO:197) 


0.200 


19 


358 


B[DCERRFSR(SEQ 
IDN0:118) 


0.180 


20 


391 


KFSRSDHLK(SEQ 
ID NO: 120) 


0.180 



Table X 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 

RitiHitif F nf Human WTl Peptides tO Hnmiin HT A A 3302 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score ^timate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


337 


LSHLQMHSR(SEQ 
IDN0:141) 


15.000 


2 


409 


TSEKPFSCR (SEQ ID 

NO:232) 


15.000 


3 


364 


FSRSDQLKR (SEQ ID 
NO:83) 


. 15.000 


4 


137 


CLESQPAIR(SEQID 
NO:47) 


9.000 


5 


368 


DQLKRHQRR(SEQ 
IDNO:60) 


9.000 


6 


287 


RIHTHGVFR(SEQID 
NO: 182) 


4.500 


7 


210 


TGSQALLLR (SEQ ID 
NO:223) 


3.000 


8 


425 


FARSDELVR(SEQ 
IDNO:75) 


3.000 


9 


313 


SASETSEKR(SEQID 
NO: 197) 


3.000 


10 


293 


VFRGIQDVR(SEQID 
NO:238) 


3.000 


11 


354 


QCDFKDCER (SEQ 
ID NO: 162) 


3.000 


12 


100 


FTGTAGACR(SEQ 
IDNO:84) 


3.000 


13 


118 


SQASSGQAR(SEQ 
IDNO:216) 


3.000 
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14 


325 


CAYPGCNKR (SEQ 
ID NO:44) 


3.000 


15 


207 


DSCTGSQAL (SEQ 
ID NO:61) 


1.500 


16 


139 


ESQPAIRNQ (SEQ ID 
NO:72) 


1.500 


1 7 
1 / 




DVRRVPGVA (SEQ 
IDNO:63) 


1.500 


18 


419 


PSCQKKFAR(SEQ 
IDNO:159) 


1.500 


19 


272 


ESDNHTTPI (SEQ ID 
NO:71) 


1.500 


20 


4 


DVRDLNALL (SEQ 
IDNO:62) 


1.500 



Table XI 

Results of BIMAS HLA Pg ^tide Rinriin pr Prediction AnalYsis for 
Binding of Human WTl Peptides to Human HLA B14 

5 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequmce) 


1 


362 


RRFSRSDQL(SEQID 
NO:187) 


1000.000 


2 


332 


KRYFKLSHL(SEQ 
ED NO: 127) 


300.000 


3 


423 


KKFARSDEL(SEQ 
IDNO:122) 


150.000 


4 


390 


RKFSRSDHL(SEQID 
NO:183) 


150.000 


5 


439 


QRNMTKLQL (SEQ 
IDNO:173) 


20.000 


6 


329 ' 


GCNKRYFKL (SEQ 
IDNO:90) 


10.000 


7 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


10.000 


8 


180 


DPMGQQGSL (SEQ 
ID NO:59) 


9.000 


9 


301 


RRVPGVAPT(SEQ 
IDNO:189) 


6.000 
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10 


126 


RMFPNAPYL (SEQ 
ID NO: 185) 


5.000 


11 


371 


KRHQRRHTG (SEQ 
ID NO: 126) 


5.000 


12 


225 


NLYQMTSQL(SEQ 
ID NO: 147) 


5.000 


13 


144 


IRNQGYSTV (SEQ ED 
NO: 117) 


4.000 


14 


429 


DELVRHHNM (SEQ 
IDNO:53) 


3.000 


15 


437 


MHQRNMTKL (SEQ 
IDNO:143) 


3.^00 


16 


125 


ARMFPNAPY(SEQ 
IDNO:38) 


3.000 


17 


239 


NQMNLGATL (SEQ 
IDNO:151) 


1 i\t\t\ 
3.UUU 


18 


286 


YIUHTHGVF(SEQID 
NO:252) 


3.000 


19 


174 


HSFKHEDPM(SEQ 
IDNO:110) 


3.000 


20 


372 


RHQRRHTGV(SEQ 
ID NO: 181) 


3.000 



Table Xn 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
RinHinp r nf Human WTl Peptides to Human HLA B40 



Rank 


Start Position 


Subsequmce Residue 
Listing 


Score (Estimate of Half Tune of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


81 


AEPHEEQCL (SEQ ID 
NO:30) 


40.000 


2 


429 


DELVRHHNM (SEQ 
IDNO:53) 


24.000 


3 


410 


SEKPFSCRW (SEQ 
IDNO:207) 


20.000 


4 


318 


SEKRPFMCA(SEQ 
IDNO:208) 


15.000 


5 


233 


LECMTWNQM(SEQ 
IDNO:131) 


12.000 
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0 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


10.000 


7 


349 


GEKPYQCDF (SEQ 
IDN0:91) 


8.000 


o 


6 


RDLNALLPA (SEQ 
IDNO:177) 


5.000 


9 


85 


EEQCLSAFT (SEQ ID 
NO:65) 


4.000 


10 


315 


SETSEKRPF (SEQ ID 
NO:209) 


4.000 


11 


261 


TEGQSNHST (SEQ ID 
NO:221) 


4.000 


12 


23 


GCALPVSGA (SEQ 
IDNO:89) 


3.000 


13 


38 


LDFAPPGAS (SEQ ID 
NO:130) 


3.000 


14 


273 


SDNHTTPIL (SEQ ID 
NO:204) 


2.500 


15 


206 


TDSCTGSQA(SEQ 
IDNO:220) 


2.500 


16 


24 


CALPVSGAA(SEQ 
IDNO:43) 


2.000 


17 


98 


GQFTGTAGA (SEQ 
IDNO:99) 


2.000 


18 


30 


GAAQWAPVL (SEQ 
'IDNO:86) 


2.000 


1Q 


84 


HEEQCLSAF(SEQID 
NO:107) 


2.000 


20 


26 


LPVSGAAQW (SEQ 
IDNO:138) 


2.000 




Table Xm 

Results of BIMAS HLA Peotide Binding Prediction Analysis for 




Bindins of Human WTl Peptides to Human HLA B60 










Rank 


Start Position ' 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


81 


AEPHEEQCL(SEQID 
NO:30) 


160.000 
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69 



2 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


AC\ AAA 
40.000 


3 


429 


TACT X rT»TTTTVTfc M fO'Cf\ 

UbLVRrlrlNM (obQ 
IDNO:53) 


At\ AAA 
40,000 


4 


233 


T n/^X vTT^l /XT/AX if /CD/^ 

LECMT WNQM (oJlv2 
IDN0:131) 


m AAA 

z2.000 


5 


273 


SDNHTTPIL (SEQ ID 
NO:204) 


ryfK t\f\r\ 

20.000 


6 


209 


CTGSQALLL (SEQ ID 
NO:52) 


8.000 


7 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


8.000 


8 


318 


SEKRPFMCA(SEQ 
IDNO:208) 


8.000 


9 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


8.000 


10 


138 


LESQPAIRN (SEQ ID 
NO:132) 


5.280 


11 


239 


NQMNLGATL (SEQ 
IDNO:151) 


4.400 


12 


329 


GCNKRYFKL (SEQ 
IDNO:90) 


4,400 


13 


130 


NAPYLPSCL (SEQ ID 
NO: 144) 


4.400 


14 


8S 


EEQCLSAFT (SEQ ED 
' NO:65) 


4.400 


15 


208 


SCTGSQALL (SEQ ID 
NO:202) 


A t\t\€\ 

4.000 


16 


207 


DSCTGSQAL (SEQ 
IDNO:61) 


A AAA 

4.000 


I / 




Ivilr 1 ^oUlNL/ ^oJuV^ vU 

NO: 194) 


'4 000 


18 


261 


TEGQSNHST(SEQID 
NO:221) 


4.000 


19 


18 


LGGGGGCAL (SEQ 
ID NO: 134) 


4.000 


20 


221 


YSSDNLYQM(SEQ 
IDNO:253) 


2.200 



wo 01/25273 
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Table XIV 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA B61 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


318 


SEKRPFMCA (SEQ 
IDNO:208) 


20.000 


2 


429 


DELVRHHNM (SEQ 
ID NO:53) 


16.000 


3 


298 


QDVRRVPGV (SEQ 
IDNO:164) 


10.000 


4 


81 


AEPHEEQCL (SEQ ID 
NO:30) 


8.000 


5 


233 


LECMTWNQM(SEQ 
IDNO:131) 


8.000 


6 


6 


RDLNALLPA(SEQ 
IDNO:177) 


5.500 


7 


85 


EEQCLSAFT(SEQID 

NO:65) 


4.000 


8 


261 


TEGQSNHST (SEQ ID 
NO:221) 


4.000 


9 


206 


TDSCTGSQA (SEQ 
IDNO:220) 


2.500 


10 


295 


RGIQDVRRV (SEQ 
ID NO: 1 79) 


2.200 


11 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


2.000 




OCA 


VAAvjoooiSV (ocQ 
IDNO:236) 


2.UUU 


13 


29 


SGAAQWAPV (SEQ 
IDN0:211) 


2.000 


14 


315 


SETSEKRPF(SEQID 
NO:209) 


1.600 


15 


138 


LESQPAIRN (SEQ ID 
NO: 132) 


1.200 


16 


244 


GATLKGVAA (SEQ 
IDNO:88) 


1.100 


17 


20 


GGGGCALPV (SEQ 
IDNO:92) 


1.100 
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18 


440 


RNMTKLQLA (SEQ 
ID NO: 186) 


1.100 


19 


23 


GCALPVSGA (SEQ 
IDNO:89) 


1.100 


20 


191 


QQYSVPPPV (SEQ 
IDN0:171) 


1.000 



Table XV 

Resalts of BIMAS HLA Peptide Binding Prediction Analysis for 
Riiytin p of Human WTl Peptides to Human HLA B62 



Rank 


Start Position 


Subseaiieiice Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 
I 


146 


NOGYSTVTF (SEO 
ID NO: 150) 


211.200 


2 


32 


AQWAPVLDF (SEQ 
IDNO:37) 


96.000 




263 


GQSNHSTGY (SEQ 
IDNOrlOO) 


96,000 


4 


88 


CLSAFTVHF(SEQID 
NO:48) 


96.000 


5 


17 


SLGGGGGCA(SEQ 
IDNO:215) 


9.600 


6 


239 


NQMNLGATL (SEQ 
IDN0:151) 


8.800 


7 


191 


QQYSVPPPV (SEQ 
IDNO:171) 


8.000 


8 


98 


GQFTGTAGA (SEQ 
IDNO:99) 


8.000 


9 


384 


QCKTCQRKF (SEQ 
ID NO: 163) 


6.000 


10 


40 


FAPPGASAY (SEQ 
IDNO:74) 


4.800 


11 


227 


YQMTSQLEC (SEQ 
IDNO:251) 


4.800 


12 


187 


SLGEQQYSV (SEQ 
IDNO:214) 


4.400 


13 


86 


EQCLSAFTV (SEQ ID 
NO:69) 


4.400 
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14 


1S2 


VTFDGTPSY (SEQ ID 
NO:244) 


4.400 


15 


101 


TGTAGACRY(SEQ 
IDNO:224) 


4.000 


16 


242 


NLGATLKGV(SEQ 
ID NO: 146) 


4.000 


17 


92 


FTVHFSGQF (SEQ ID 
NO:85) 


4.000 


18 


7 


DLNALLPAV (SEQ 
IDNO:58) 


4.000 


19 


123 


GQARMFPNA(SEQ 
IDNO:98) 


4.000 


20 


280 


ILCGAQYRI (SEQ ID 
NO: 11 6) 


3.120 



Table XVI 

Results of BIMAS HLA Peptide Bindinp PrRriicrii ; »| n ^nal ysif 1jr}l 
Binding of Human WT1 Peptides to Human HT.A R7 

5 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Tune of 
Disassociation of a Molecule 
Containing TMs Subseqitence) 


1 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


240.000 


2 


4 


DVBDLNALL(SEQ 
IDNO:62) 


200.000 


3 


302 

t 


RVPGVAPTL(SEQ 
ID NO: 195) 


20.000 


4 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


12.000 


5 


239 


NQMNLGATL(SEQ 
IDN0:151) 


12.000 


6 


130 


NAPYLPSCL (SEQ ID 
NO: 144) 


12.000 


7 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


12.000 


.8 


299 


DVRRVPGVA(SEQ 
IDNO:63) 


5.000 


9 


208 


SCTGSQALL(SEQID 
NO:202) 


4.000 
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10 


303 


VPGVAPTLV (SEQ 
IDNO:242) 


4.000 


11 


18 


LGGGGGCAL (SEQ 
ID NO: 134) 


4.000 


12 


218 


RTPYSSDNL (SEQ ID 
NO: 1 94) 


4.000 


13 


207 


DSCTGSQAL (SEQ 
IDNO:61) 


4.000 


14 


209 


CTGSQALLL (SEQ ID 
NO:52) 


4.000 


15 


329 


GCNKRYFKL(SEQ 
IDNO:90) 


4.000 


16 


235 


CMTWNQMNL(SEQ 
IDNO:49) 


4.000 


17 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


4.000 


18 


126 


RMFPNAPYL(SEQ 
IDNO:185) 


4.000 


19 


225 


NLYQMTSQL(SEQ 
ID NO: 147) 


4.000 


20 


143 


AIRNQGYST(SEQID 
NO:33) 


3.000 



Table XVII 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Huma n HT A B8 



Rank 


Start PositioD 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


329 


GCNKRYFKL(SEQ 
IDNO:90) 


16.000 


2 


4 


DVRDLNALL (SEQ 
IDNO:62) 


12.000 


3 


316 


ETSEKRPFM(SEQID 
NO:73) 


3.000 


4 


180 


DPMGQQGSL (SEQ 
ID NO:59) 


1.600 


5 


208 


SCTGSQALL (SEQ ID 
NO:202) 


0.800 



wo 01/25273 



PCTAJS00«74d5 



74 



347 



401 



332 



NAPYLPSCL(SEQID 
NO: 144) 

UA1LKGVAA(SEQ 

ID NO:88) 
UAAQWAPVL (SEQ 

IDNO:86) 
DVRRVPGVACSEQ 

IDNO:63) 
"SCQKKFARSTSEQ" 

ID NO:200) 
iCQRKFSRS (SEQ ID 

NO:219) 
NLYgMTSQL(SEQ 

ID NO: 147) 
"^AiRNQGY(SEQ 
ID NO: 170) 

AL,U'AVPSL(SEQID 
NO:34) 

DSCTGSQAL(SEQ 
IDN0:61) 

QCKTCQRKF(SEQ 

IDN0:163) 
suLiiygpAI(SEQlD 
NO: 198) 



HrGEKPYQC(SEQ 

IDN0:112) 
HTRTHTGKT(SEQ 

IDN0:114) 
KRYFKLSHL (SEQ 



ID NO: 127) 



0.300 



0.200 



0.200 



Table XVrn 

^ 3 of BIMAS HI ,A PentiH^ R.nH.»p Predicrinn An.lycc ^ 
'ng of Human WTl P^rijes to Hnnmn HLA B 270? 



'^quence Residue 
"^i sting 
^HL(SEQ 



'7) 



Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 



900.000 
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75 



2 


362 


RRFSRSDQL (SEQ ID 
NO:187) 


AAA AAA 


3 


286 


YRIHTHGVF (SEQ ID 
NO:252) 


^AA AAA 


4 


125 


ARMFPNAPY (SEQ 
IDNO:38) 


t\l\t\ 

200.000 


5 


375 


RRHTGVKPF (SEQ 
IDNO:188) 


-1 o/\ i\f\i\ 

180.000 


6 


32 


AQWAPVLDF (SEQ 
IDNO:37) 


100.000 


7 


301 


RRVPGVAPT (SEQ 
ID NO: 189) 


^ f\ t\f\i\ 
60.000 


8 


439 


QRNMTKLQL (SEQ 
IDNO:173) 


£.t\ AAA 

60.000 


9 


126 


RMFPNAPYL (SEQ 
IDNO:185) 


CAA 

22.500 


10 


426 


ARSDELVRH (SEQ 
IDNO:39) 


'YA AAA 

20.000 


11 


146 


NCJGYSTVTF (SEQ 
ID NO: 150) 


f\t\ i\t\f\ 
20.000 


12 


144 


IRNQGYSTV (SEQ ID 
N0:117) 


OA AAA 

20.000 


13 


389 


QRKFSRSDH (SEQ 
ID NO: 172) 


20.000 


14 


263 


GQSNHSTGY (SEQ 
'IDNO:100) 


20.000 


15 


416 


CRWPSCQKK (SEQ 
IDNO:50) 


OA AAA 

20.000 


16 


191 


QQYSVPPPV (SEQ 
IDNO:171) 


1 A AAA 

10.000 


17 




NO:140) 


10 000 


18 


107 


CRYGPFGPP(SEQID 
N0:51) 


10.000 


19 


98 


GQFTGTAGA (SEQ 
IDNO:99) 


10.000 


20 


239 


NQMNLGATL (SEQ 
IDN0:151) 


6.000 
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76 



Table XIX 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA B 2705 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


332 


KRYFKLSHL (SEQ 
ID NO: 127) 


30000.000 


2 


362 


RRFSRSDQL(SEQID 
NO: 187) 


30000.000 


3 


416 


CRWPSCQKK(SEQ 
IDNO:50) 


10000.000 


4 


439 


QRNMTKLQL (SEQ 
IDNO:173) 


2000.000 


5 


286 


YRIHTHGVF (SEQ ID 
NO:252) 


1000.000 


6 


125 


ARMFPNAPY (SEQ 
IDNO:38) 


1000.000 


7 


294 


FRGIQDVRR(SEQID 
N0:81) 


1000.000 


8 


432 


VRHHNMHQR(SEQ 
IDNO:243) 


1000.000 


9 


169 


AQFPNHSFK(SEQ 
IDNO:36) 


1000.000 


10 


375 


RRHTGVKPF (SEQ 
IDNO:188) 


900.000 


11 


126 


RMFPNAPYL(SEQ 
ID NO: 185) 


750.000 


12 


144 


IRNQGYSTV (SEQ ID 
N0:117) 


600.000 


13 


301 


RRVPGVAPT(SEQ 
IDN0:189) 


600.000 


14 


32 


AQWAPVLDF (SEQ 
IDN0:37) 


500.000 


15 


191 


QQYSVPPPV (SEQ 
IDN0:171) 


300.000 


16 


373 


HQRRHrGVK(SEQ 
ID NO: 109) 


200.000 


17 


426 


ARSDELVRH (SEQ 
IDNO:39) 


200.000 
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18 


383 


FQCKTCQRK(SEQ 
IDNO:80) 


200.000 


19 


239 


NQMNLGATL (SEQ 
IDNO:151) 


200.000 


20 


389 


QRKFSRSDH (SEQ 
IDNO:172) 


200.000 



Table XX 

Results of BIMAS HLA Peptide Binding Predict ion Analysis for 
Binding of Human WTl Peptides to TTnman HT. A B 3S01 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


278 


TPILCGAQY (SEQ ID 
NO:227) 


40.000 


2 


141 


QPAIRNQGY(SEQ 
ID NO: 170) 


40.000 


3 


219 


TPYSSDNLY(SEQID 
. NO:231) 


40.000 


4 


327 


YPGCNKRYF (SEQ 
IDNO:250) 


20.000 


5 


163 


TPSHHAAQF (SEQ 
IDNO:228) 


20.000 


6 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


20.000 


7 


221 


YSSDNLYQM (SEQ 
IDNO:253) 


20.000 


8 


26 


LPVSGAAQW (SEQ 
ID NO: 138) 


10.000 


9 


174 


HSFKHEDPM(SEQ 
IDNO:110) 


10.000 


10 


82 


EPHEEQCLS(SEQID 
NO:68) 


6.000 


11 


213 


QALLLRTPY(SEQID 
NO: 160) 


6.000 


12 


119 


QASSGQARM (SEQ 
IDN0:161) 


6.000 


13 


4 


DVRDLNALL(SEQ 
IDNO:62) 


6.000 
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1 A 


40 


FAPPGASAY (SEQ 
IDNO:74) 


6.000 


15 


120 


ASSGQARMF (SEQ 
IDNO:40) 


5.000 


16 


207 


DSCTGSQAL (SEQ 
IDN0:61) 


5.000 


17 
1 / 




VrvjvAi'lL.V (oty 
IDNO:242) 


4.000 


18 


316 


ETSEKRPFM (SEQ ID 
NO:73) 


4.000 


19 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


4.000 


20 


412 


KPFSCRWPS (SEQ ID 
NO:123) 


4.000 



Table XXI 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA B 3701 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Halflune of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


40.000 


2 


273 


SDNBTTPIL (SEQ ID 
NO:204) 


40.000 


3 


81 


AEPHEEQCL (SEQ ID 
NO:30) 


10.000 


4 


298 


QDVRRVPGV (SEQ 
ID NO: 164) 


8.000 


5 


428 


SDELVRHHN(SEQ 
IDNO:203) 


6.000 


6 


85 


EEQCLSAFT(SEQID 
NO:65) 


5.000 


7 


208 


SCTGSQALL (SEQ ID 
NO:202) 


5.000 


8 


4 


DVRDLNALL (SEQ 
IDNO:62) 


5.000 


9 


209 


CTGSQALLL (SEQ ID 
NO:52) 


5.000 
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10 


38 


LDFAPPGAS (SEQ ID 
NO: 130) 


4.000 


11 


223 


SDNLYQMTS (SEQ 
IDNO:205) 


4.000 


12 


179 


EDPMGQQGS (SEQ 
IDNO:64) 


4.000 


13 


206 


TDSCTGSQA (SEQ 
IDNO:220) 


4.000 


14 


6 


RDLNALLPA(SEQ 
IDNO:177) 


4.000 


15 


84 


HEEQCLSAF (SEQ ID 
NO:107) 


2.000 


16 


233 . 


LECMTWNQM(SEQ 
IDN0:131) 


2.000 


17 


429 


DELVRHHNM (SEQ 
IDNO:53) 




18 


315 


SETSEKRPF (SEQ ID 
NO:209) 


2.000 


19 


349 


GEKPYQCDF (SEQ 
IDN0:91) 


2.000 


20 


302 


RVPGVAPTL(SEQ 
IDNO:195) 


1.500 



Table XXII 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Bindin g of Human WTl Peptides to Human HLA B 3801 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


437 


MHQRNMTKL(SEQ 
ID NO: 143) 


36.000 


2 


434 


HHNMHQRNM(SEQ 
IDNO:108) 


6.000 


3 


372 


RHQRRHTGV (SEQ 
IDNO:181) 


6.000 


4 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


4,000 


5 


433 


RHHNMHQRN(SEQ 
IDNO:180) 


3.900 
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80 



6 


165 


SHHAAQFPN (SEQ 
IDNO:213) 


3.900 


7 


202 


CHTPTOSCT(SEQID 
NO:45) 


3.000 


8 


396 


DHLKTHTRT(SEQ 
IDNO:57) 


3.000 


9 


161 


GHTPSHHAA(SEQ 
IDNO:94) 


3.000 


10 


302 


RVPGVAPTL(SEQ 
ID NO: 195) 


2.600 


11 


417 


RWPSCQKKF (SEQ 
ID NO: 196) 


2.400 


12 


327 


YPGCNKRYF(SEQ 
IDNO:250) 


2.400 


13 


208 


SCTGSQALL (SEQ ID 
NO:202) 


2.000 


14 


163 


TPSHHAAQF (SEQ 
IDNO:228) 


2.000 


15 


120 


ASSGQARMF(SEQ 
IDNO:40) 


2.000 


16 


18 


LGGGGGCAL (SEQ 
ID NO: 134) 


2.000 


17 


177 


KHEDPMGQQ(SEQ 
IDN0:121) 


1.800 


18 


83 


PHEEQCLSA(SEQID 
' NO:154) 


1.800 


19 


10 


ALLPAVPSL(SEQID 

NO:34) 


1.300 


20 


225 


NLYQMTSQL (SEQ 
IDNO:147) 


1.300 



Table XXm 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA B 3901 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


437 


MHQRNMTKL(SEQ 
IDNO:143) 


135.000 
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81 



2 


332 


JCRYFKLSHL (SEQ 
ID NO: 127) 


45.000 


3 


434 


HHNMHQRNM (SEQ 
ID NO: 108) 


30.000 


4 


362 


RRFSRSDQL (SEQ ID 
NO: 187) 


30.000 


5 


372 


RHQRRHTGV (SEQ 
IDN0:181) 


30.000 


6 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


9.000 


7 


439 


QRNMTKLQL (SEQ 
IDNO:173) 


7,500 


8 


390 


RKFSRSDHL (SEQ ID 
NO: 183) 


6.000 


9 


396 


DHLKTHTRT(SEQ 
IDNO:57) 


6.000 


10 


239 


NQMNLGATL (SEQ 
IDNO:151) 


6.000 


11 


423 


KKFARSDEL (SEQ 
IDNO:122) 


6.000 


12 


126 


RMFPNAPYL (SEQ 
IDNO:185) 


6.000 


13 


225 


NLYQMTSQL (SEQ 
IDNO:147) 


6.000 


14 


180 


DPMGQQGSL (SEQ 
'IDNO:59) 


6.000 


15 


144 


IRNQGYSTV (SEQ ID 
NO: 117) 


S.OOO 


16 


136 


SCLESQPAI (SEQ ID 
NO:198) 


4.000 


17 


292 


ti.\FX!i> nif\r\\F /cur* 
vjVrKljU^UV (otv; 

ID NO: 103) 


J.UUU 


18 


302 


RVPGVAPTL (SEQ 
IDNO:195) 


3.000 


19 


208 


SCTGSQALL (SEQ ID 
NO:202) 


3.000 


20 


207. 


DSCTGSQAL (SEQ 
IDN0:61) 


3.000 
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Table XXIV 

Results of BIMAS HLA Peptide Binding Predictioa Analysis for 
Binding of Human WTl Peptides to Human HLA B 3902 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


239 


NQMNLGATL (SEQ 
roN0:15l) 


24.000 


2 


390 


RKFSRSDHL (SEQ ID 
NO:183) 


20.000 


3 


423 


KKFARSDEL (SEQ 
ID NO: 122) 


20.000 


4 


32 


AQWAPVLDF (SEQ 
IDNO:37) 


5.000 


5 


146 


NQGYSTVTF (SEQ 
ID NO: 150) 


5.000 


6 


130 


NAPYLPSCL(SEQID 
NO: 144) 


2.400 


7 


225 


NLYQMTSQL (SEQ 
ID NO: 147) 


2.400 


8 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


2.400 


9 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


2.400 


10 


302 


RVPGVAPTL (SEQ 
IDNO:195) 


2.400 


11 


126 


RMFPNAPYL (SEQ 
IDNO:185) 


2.000 


12 


218 


RTPYSSDNL(SEQID 
NO: 194) 


2.000 


13 


209 


CTGSQALLL(SEQID 
NO:52) 


2.000 


14 


332 


KRYFKLSHL (SEQ 
IDNO:127) 


2.000 


15 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


2.000 


16 


437 


MHQRNMTKL (SEQ 
IDNO:143) 


2.000 


17 


207 


DSCTGSQAL (SEQ 
IDN0:61) 


2.000 



wo 01/25273 
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83 



18 


208 


SCTGSQALL(SEQID 
NO:202) 


2.000 


19 


329 


GCNKRYFKL (SEQ 
IDNO:90) 


2.000 


20 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


2.000 



Table XXY 

Results of BIMAS HLA Peptide Bind ing Prediction A'^^fY"'^ f*?^ 
Binding of Human WTl Pentides to Hum an HLA B 4403 



Rank 


Start Position 


Listing 


Scoie (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 
1 




SFTSFKRPF rSEO ID 
NO:209) 


80.000 


z 




GFKPYOCDF fSEO 
IDN0:91) 


80.000 




84 


HEEOCLSAF (SEO ID 
NO:107) 


60.000 


4 


410 


SEKPFSCRW (SEQ 
IDNO:207) 


48.000 


5 


429 


DELVRHHNM (SEQ 
IDNO:53) 


24.000 


6 


278 


TPILCGAQY (SEQ ID 
NO:227) 


15.000 


7 


141 


QPAIKNQGY(SEQ 
ID NO: 170) 


9.000 


8 


40 


FAPPGASAY(SEQ 
IDNO:74) 


9.000 


9 


213 


QALLLRTPY(SEQID 
NO: 160) 


9.000 


10 


318 


SEKRPFMCA(SEQ 
IDNO:208) 


8.000 


11 


81 


AEPHEEQCL (SEQ ID 
NO:30) 


8.000 


12 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


4.500 


13 


101 


TGTAGACRY (SEQ 
IDNO:224) 


4.500 
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14 


120 


ASSGQARMF (SEQ 
IDNO:40) 


4.500 


15 


261 


TEGQSNHST(SEQID 
NO:221) 


4.000 


16 


85 


EEQCLSAFT(SEQID 

NO:65) 


4.000 


17 


233 


LECMTWNQM (SEQ 
IDN0:131) 


4.000 


18 


104 


AGACRYGPF(SEQ 
IDN0:31) 


4.000 


19 


3 


SDVRDLNAL(SEQ 
IDNO:206) 


3.000 


20 


185 


QGSLGEQQY(SEQ 
IDNO:166) 


3.000 



Table XXVI 

Results of BIMAS HLA Peptide Binding Prediction Analysis fnr 
Binding of Hiii^an W Tl Peptides to Human HLA B 5101 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


303 


VPGVAPTLV (SEQ 
IDNO:242) 


314.600 


2 


180 


DPMGQQGSL(SEQ 

IDNO:59) 


242.000 


3 


250 


VAAGSSSSV (SEQ 
IDNO:236) 


157.300 


4 


130 


NAPYLPSCL(SEQID 
NO:144) 


50.000 


5 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


50.000 


6 


20 


GGGGCALPV(SEQ 
IDNO:92) 


44.000 


7 


64 


PPPPPHSFI (SEQ ID 
NO: 157) 


40.000 


8 


29 


SGAAQWAPV (SEQ 
IDN0:211) 


40.000 


9 


18 


LGGGGGCAL (SEQ 
ID NO: 134) 


31.460 
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85 



10 


295 


RGIQDVRRV (SEQ 
IDNO:179) 


22.000 


11 


119 


QASSGQARM (SEQ 
IDN0:161) 


18.150 


12 


418 


WPSCQKKFA (SEQ 
IDNO:246) 


12.100 


13 


82 


EPHEEQCLS (SEQ ID 
NO:68) 


12.100 


14 


110 


GPFGPPPPS (SEQ ID 
NO:96) 


11.000 


15 


272 


ESDNHTTPI (SEQ ED 
N0:71) 


8.000 


16 


306 


VAPTLVRSA(SEQ 
IDNO:237) 


7.150 


17 


280 


ILCGAQYRI (SEQ ID 
NO: 116) 


6.921 


18 


219 


TPYSSDNLY(SEQID 
NO:231) 


6.600 


19 


128 


FPNAPYLPS(SEQID 
NO:79) 


6.S00 


20 


204 


TPTDSCTGS(SEQID 
NO:230) 


6.050 



Table XXVn 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to H unwn HT.A R 5102 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassodation of a Molecule 
Containing This Subsequence) 


1 


295 


RGIQDVRRV (SEQ 
IDNO:179) 


290.400 


2 


303 


VPGVAPTLV(SEQ 
IDNO:242) 


200.000 


3 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


133.100 


4 


250 


VAAGSSSSV (SEQ 
IDNO:236) 


110.000 


5 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


55.000 
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86 



6 


130 


NAPYLPSCL (SEQ JD 
NO: 144) 


50.000 


7 


20 


GGGGCALPV(SEQ 
IDNO:92) 


44.000 


8 


29 


SGAAQWAPV(SEQ 

IDNO:211) 


44.000 


9 


64 


PPPPPHSFI(SEQID 
NO: 157) 


40.000 


10 


119 


QASSGQARM(SEQ 
IDNO:16l) 


36.300 


11 


110 


GPFGPPPPS(SEQID 
NO:96) 


27.500 


12 


412 


KPFSCRWPS (SEQ ID 
NO: 123) 


25.000 


13 


18 


LGGGGGCAL(SEQ 
IDNO:134) 


24200 


14 


24 


CALPVSGAA(SEQ 
IDNO:43) 


16.500 


15 


219 


TPYSSDNLY(SEQID 
NO:231) 


15.000 


16 


292 


GVFRGIQDV (SEQ 
IDNO:103) 


14.641 


17 


136 


SCLESQPAI (SEQ JD 
NO:198) 


14.520 


18 


418 


WPSCQKKFA (SEQ 
lDNO:246) 


12.100 


19 


269 


TGYESDNHT(SEQ 
IDNO:225) 


11.000 


20 


351 


KPYQCDFKD (SEQ 
ID NO: 1 24) 


11.000 




Table XXVffl 

Results of BIMAS HLA Peptide Bindine Prediction AnalYsis fivr 




Binding of Human WTl Peptides to Human HLA B 5201 






Rank 


Start Position 


SubsequKice Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


191 


QQYSVPPPV (SEQ 
ID NO: 171) 


100.000 



« 
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87 



2 


32 


AQ WAPVLDF (SEQ 
ID NO:37) 


JU.UUU 


3 


243 


LGATLKGVA (SEQ 
IDNO:133) 


16.500 


4 


303 


VPGVAPTLV (SEQ 
IDNO:242) 


13.500 


5 


86 


EQCLSAFTV (SEQ ID 
NO:69) 


12.000 


6 


295 


RGIQDVRRV (SEQ 
ID NO: 179) 


10.000 


7 


98 


GQFTGTAGA (SEQ 
IDNO:99) 


8.250 


8 


292 


GVFRGIQDV (SEQ 
IDNO:103) 


8.250 


9 


29 


SGAAQWAPV (SEQ 
IDN0:211) 


6.000 


10 


146 


NQGYSTVTF (SEQ 
IDNO:150) 


5.500 


11 


20 


GGGGCALPV (SEQ 
IDNO:92) 


5.000 


12 


239 


NQMNLGATL (SEQ 
IDN0:151) 


4.000 


13 


64 


PPPPPHSn (SEQ ID 
NO: 157) 


3,600 


14 


273 


SDNHITPIL (SEQ ID 
' NO:204) 


3.300 


15 


286 


YRIHTHGVF (SEQ ID 
NO:252) 


3.000 


16 


269 


TGYESDNHT(SEQ 
IDNO:225) 


3.000 


17 


40o 


1 vjiv 1 oHJsJ^r V.*^x3> V '■^ 
NO:222) 


2 750 


18 


327 


YPGCNKRYF(SEQ 
IDNO:250) 


2.750 


19 


7 


DLNALLPAV (SEQ 
IDNO:58) 


2.640 


20 


104 


AGACRYGPF (SEQ 
IDN0.31) 


2.500 
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Table XXIX 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA B 58Q1 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


230 


TSQLECMTW(SEQ 
IDNO:234) 


96.800 


2 


92 


FrVHFSGQF(SEQID 
NO:85) 


60.000 


3 


120 


ASSGQARMF (SEQ 
IDNO:40) 


40.000 


4 


168 


AAQFPNHSF (SEQ 
IDNO:29) 


20.000 


5 


408 


KTSEKPFSC(SEQID 
NO:129) 


12.000 


6 


394 


RSDHLKTHT(SEQ 
IDNO:192) 


9.900 


7 


276 


HTTPILCGA(SEQID 
NO:115) 


7.200 


8 


218 


RTPYSSDNL(SEQID 
NO:194) 


6.600 


9 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


6.000 


10 


40 


FAPPGASAY(SEQ 
IDNO:74) 


6.000 


11 


213 


QALLLRTPY(SEQID 
NO:160) 


4.500 


12 


347 


HTGEKPYQC (SEQ 
IDN0:112) 


4.400 


13 


252 


AGSSSSVKW(SEQ 
ID NO:32) 


4.400 


14 


211 


GSQALLLRT(SEQID 
NO:102) 


4.356 


15 


174 


HSFBCHEDPM(SEQ 
IDNO:110) 


4.000 


16 


317 


TSEBCRPFMC (SEQ 
IDNO:233) 


4.000 


17 


26 


LPVSGAAQW (SEQ 
ID NO: 138) 


4.000 
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89 



18 


289 


HTHGVFRGI (SEQ ID 
NO: 113) 


3.600 


19 


222 


SSDNLYQMT(SEQ 
roNO:217) 


3.300 


20 


96 


FSGQFTGTA (SEQ ID 
NO:82) 


3.300 



Table XXX 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Hiiman WT1 Pentides to Hum an HLA CW0301 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


10 


ALLPAVPSL(SEQID 
NO:34) 


100.000 


2 


332 


KRYFKLSHL (SEQ 
ID NO: 127) 


48.000 


3 


126 


RMFPNAPYL(SEQ 
ID NO: 185) 


36.000 


4 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


30.000 


5 


239 


XTr\X>rMT in ATT f^Tsa 

IDN0:151) 




6 


225 


NLYQMTSQL(SEQ 
lDNO:147) 


24.000 


7 


180 


DPMGQQGSL(SEQ 
IDNO:59) 


20.000 


8 


362 


RRFSRSDQL(SEQID 
NO:187) 


12.000 


9 


329 


GCNKRYFBCL(SEQ 
IDNO:90) 


10.000 


10 


286 


YRIHTHGVF(SEQID 
NO:252) 


10.000 


11 


301 


RRVPGVAPT (SEQ 
ID NO: 189) 


10.000 


12 


24 


CALPVSGAA (SEQ 
IDNO:43) 


10.000 


13 


136 


SCLESQPAI(SEQID 
NO: 198) 


7.500 


14 


437 


MHQRNMTKL (SEQ 


7.200 
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90 







ID NO: 143) 




15 


390 


RKFSRSDHL (SEQ ID 
NO:183) 


6.000 


16 


423 


KKFARSDEL (SEQ 
IDNO:122) 


6.000 


17 


92 


FTVHFSGQF(SEQID 
NO:85) 


5.000 


18 


429 


DELVRHHNM(SEQ 
IDNO:53) 


5.000 


19 


130 


NAPYLPSCL (SEQ ID 
NO:144) 


4.800 


20 


30 


GAAQWAPVL(SEQ 
IDNO:86) 


4.000 



Table XXXI 

Results of RTMAS HT.A Peptide Rindiwp Pr erfirtimi AnalYMs fcir 
Binding of Human WT1 P i>ptiHfts m Human HLA CW0401 



Rank 


Start Position 


Sub^uence Residue 

Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


356 


DFKDCERRF (SEQ 
IDNO:55) 


120.000 


2 


334 


YFKLSHLQM(SEQ 
IDNO:248) 


100.000 


3 


180 


DPWGQQGSL (SEQ 
IDNO:59) 


88.000 


4 


163 


TPSHHAAQF (SEQ 
IDNO:228) 


52.800 


5 


327 


YPGCNKRYF (SEQ 
IDNO:250) 


40.000 


6 


285. 


QYRIHTHGV (SEQ 
IDNO:175) 


27.500 


7 


424 


KFARSDELV (SEQ 
IDN0:119) 


25.000 


8 


326 


AYPGCNKRY(SEQ 
IDNO:42) 


25.000 


9 


192 


QYSVPPPVY (SEQ 
ID NO: 176) 


25.000 


10 


417 


RWPSCQKKF (SEQ 
ID NO: 196) 


22.000 
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91 



11 


27o 


IrLLCvjAy Y (obQ ID 
NO:227) 


iz.uuu 


12 


1 A 

10 


ALLPAVPSL (SEQ ID 
NO:34) 


11.616 


13 


141 


QPAIRNQGY (SEQ 
IDNO:170) 


11.000 


14 


303 


VPGVAPTLV (SEQ 
IDNO:242) 


11.000 


15 


219 


TPYSSDNLY (SEQ ID 
NO:231) 


10.000 


16 


39 


DFAPPGASA(SEQ 
IDNO:54) 


7.920 


17 


yy 


V2r lU 1 AvjAC (obV; 
IDNO:165) 


o.uuu 


18 


4 


DVRDLNALL(SEQ 
IDNO:62) 


5.760 


19 


70 


SFIKQEPSW(SEQID 
NO:210) 


5.500 


20 


63 


PPPPPPHSF(SEQID 
NO:158) 


5.280 



Table XXXn 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Ruman WTl Peptides to Human HLA CW0602 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


332 


KRYFKLSHL (SEQ 
ID NO: 127) 


9.680 


2 


239 


NQMNLGATL (SEQ 

IDNO:151) 


6.600 


3 


130 


NAPYLPSCL (SEQ ID 
NO: 144) 


6.600 


4 


7 


DLNALLPAV (SEQ 
IDNO:58) 


6.000 


5 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


6.000 


6 


225 


NLYQMTSQL (SEQ 
ID NO: 147) 


6.000 
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92 



7 


4 


DVRDLNALL (SEQ 
IDNO:62) 


6.000 


8 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


4.400 


9 


10 


ALLPAVPSL (SEQ ID 
NO:34) 


4.000 


10 


213 


QALLLRTPY(SEQID 
NO:160) 


3.300 


11 


319 


EKRPFMCAY (SEQ 
IDNO:67) 


3.000 


12 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


2.200 


13 


242 


NLGATLKGV (SEQ 
IDNO:146) 


2.200 


14 


292 


GVFRGIQDV (SEQ 
ID NO: 103) 


2.200 


15 


207 


DSCTGSQAL (SEQ 
IDN0:61) 


2200 


16 


362 


RRFSRSDQL(SEQID 
NO: 187) 


2.200 


17 


439 


QKNMTKLQL (SEQ 
IDNO:173) 


2200 


18 


295 


RGIQDVRRV(SEQ 
IDNO:179) 


2.200 


19 


423 


KKFARSDEL (SEQ 
IDNO:122) 


2200 


20 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


2200 



Table XXXm 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Human HLA CW0702 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


319 


EKRPFMCAY (SEQ 
IDNO:67) 


26.880 


2 


326 


AYPGCNKRY (SEQ 
IDNO:42) 


24.000 
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93 



3 


40 


FAPPGASAY (SEQ 
IDNO:74) 


14.784 


4 


192 


QYSVPPPVY (SEQ 

ID NO: 176) 


12.000 


5 


278 


TPILCGAQY (SEQ ID 
NO:227) 


12.000 


6 


219 


TPYSSDNLY (SEQ ID 
NO:231) 


12.000 


7 


213 


QALLLRTPY(SEQID 
NO:160) 


8.800 


8 


125 


ARMFPNAPY (SEQ 
IDNO:38) 


8.000 


9 


327 


YPGCNKRYF (SEQ 
IDNO:250) 


6.600 


10 


152 


VTFDGTPSY (SEQ ID 
NO:244) 


5.600 


11 


141 


QPAIRNQGY(SEQ 
IDNO:170) 


4.800 


12 


345 


RKHTGEKPY(SEQ 
ID NO: 184) 


4.000 


13 


185 


QGSLGEQQY(SEQ 
IDNO:166) 


4.000 


14 


101 


TGTAGACRY(SEQ 
IDNO:224) 


4.000 


15 


375 


RRHTGVKPF (SEQ 
'lDNO:188) 


4.000 


16 


263 


GQSNHSTGY(SEQ 
IDNO:100) 


4.000 


17 


163 


TPSHHAAQF (SEQ 
ID NO:228) 


^ AAA 


18 


33 


QWAPVLDFA (SEQ 
IDNO:174) 


2.688 


19 


130 


NAPYLPSCL (SEQ ID 
NO: 144) 


2.640 


20 


84 


HEEQCLSAF (SEQ ID 
NO:107) 


2.400 
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Table XXXIV 



Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Mouse MHC Class I Db 



Rank 
1 


Start Position 
235 


Subsequence Residue 

Listii^ 
CMTWNQMNL(SEQ 
IDNO:49) 


Score (Estimate of Half Time of 
Disassociation of a Nf olecule 
Containing This Subsequence) 
5255.712 


2 


126 


RMFPNAPYL (SEQ 
ID NO: 185) 


1990.800 


3 


221 


YSSDNLYQM (SEQ 
IDNO:253) 


930.000 


4 


228 


QMTSQLECM(SEQ 
IDNO:169) 


33.701 


5 


239 


NQMSfLGATL (SEQ 
IDN0:151) 


21.470 


6 


441 


NMTKLQLAL(SEQ 
IDNO:149) 


19.908 


7 


437 


MHQR>}MTKL (SEQ 
ID NO: 143) 


19.837 


8 


136 


SCLESQPAI (SEQ ID 
NO: 198) 


11.177 


9 


174 


HSFKHEDPM (SEQ 
ID NO: 110) 


10 800 


10 


302 


RVPGVAPTL(SEQ 
ID NO: 195) 


10.088 


11 


130 


NAPYLPSCL(SEQID 
NO:144) 


8.400 


12 


10 


ALLPAVPSL(SEQID 

NO:34) 


5.988 


13 


208 


SCTGSQALL(SEQ1D 
NO:202) 


4.435 


14 


209 


CTGSQALLL(SEQID 
NO:52) 


3.548 


15 


238 


WNQMNLGAT(SEQ 
IDNO:245) 


3.300 


16 


218 


RTPYSSDNL (SEQ ID 
NO: 194) 


3.185 


17 


24 


CALPVSGAA (SEQ 


2.851 
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95 







IDNO:43) 




18 


18 


LGGGGGCAL (SEQ 
IDNO:134). 


2.177 


19 


142 


PAIRNQGYS(SEQID 
NO: 152) 


2.160 


20 


30 


GAAQWAPVL (SEQ 
IDNO:86) 


1.680 



Table XXXV 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Human WTl Peptides to Mouse MHC Class I Dd 



Rank 


^tjirt Prt^Jitinn 


Subsequence Residue 


Stcnre fP^mate of Half Time of 
Disassociation of a Molecule 
Containing This Subseauence) 


1 


112 


FGPPPPSQA (SEQ ID 


48.000 


2 


122 


SGQARMFPN(SEQ 
IDNO-212') 


36.000 


3 


104 


AGACRYGPF (SEQ 
roNO:31) 


30.000 


4 


218 


RTPYSSDNL(SEQID 
NO: 194) 


28.800 


5 


130 


NAPYLPSCL (SEQ ID 
. NO: 144) 


20.000 


6 


302 


RVPGVAPTL(SEQ 
IDNO:195) 


20.000 


7 


18 


LGGGGGCAL (SEQ 
ID NO: 134) 


20.000 


8 


81 


AEPHEEQCL (SEQ ID 
NO:30) 


10.000 


9 


29 


SGAAQWAPV (SEQ 
IDNO:211) 


7.200 


10 


423 


KKFARSDEL (SEQ 
ID NO: 122) 


7.200 


11 


295 


RGIQDVRRV (SEQ 

ID NO: 179) 


7.200 


12 


390 


RKFSRSDHL (SEQ ID 
NO: 183) 


6.000 


13 


332 


KRYFKLSHL(SEQ 


6.000 
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96 



1 A 

14 


362 


IDNO:127) 
RRFSRSDQL(SEQID 
NO:187) 


6.000 


15 


417 


RWPSCQKKF (SEQ 
IDNO:196) 


6.000 


16 


160 


YUHTPSHHA (SEQ 
ID NO:249) 


6.000 


17 


20 


IDNO:92) 


6.000 


18 


329 


GCNKRYFKL(SEQ 
IDNO:90) 


5.000 


19 


372 • 


RHQRRHTGV (SEQ 
IDN0:181) 


4.500 


20 


52 


GGPAPPPAP(SEQID 
NO:93) 


4.000 



Table XXXVT 

Results of BIMAS HLA Penti de Binding Prediction Analysis for 
Binding of Hnmaw- WTl Peptides to Vtouse MHP Tlasg T Tifh 



Rank 
1 


Start Position 
329 


Stibsequence Residue 

Listing 
GCmRYFKL(SEQ 
PNO:90) 


Score (Estimate of HiEilflune of 
Disassociation of a Molecule 
Containing This Subsequence) 
24.000 


2 


225 


NLYQMTSQL (SEQ 
IDNO:147) 


10.000 


3 


420 


SCQKKFARS (SEQ 
IDNO:200) 


3.960 


4 


218 


RTPYSSDNL(SEQID 
NO:194) 


3.630 


5 


437 


MHQRNMTKL (SEQ 
ID NO: 143) 


3.600 


6 


387 


TCQRKFSRS(SEQID 
NO:219) 


3.600 


7 


302 


RVPGVAPTL (SEQ 
IDN0:195) 


3.300 


8 


130 


NAPYLPSCL (SEQ ID 
NO: 144) 


3.000 


9 


289 


HTHGVFRGI (SEQ ID 


3.000 
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NO: 113) 




10 


43 


PCjAbAYuoL {bhKl 
ID NO: 153) 


2.4UU 


11 


155 


DGTPSYGHT (SEQ 
IDNO:56) 


O Af\f\ 

z.4uU 


12 


273 


SDNHTTPIL (SEQ ID 
NO:204) 


z.zUU 


13 


126 


RMFPNAPYL (SEQ 
ID NO: 185) 


2.ZUU 


14 


128 


FPNAPYLPS (SEQ ID 
NO:79) 


O AAA 

2.UUU 


15 


3 


SDVRDLNAL (bbv 
IDNO:206) 


1 <QA 


16 


207 


DSCTGSQAL (SEQ 
IDNO:61) 


l.Jo4 


1*7 
i / 




IDNO:127) 


L500 


18 


18 


LGGGGGCAL(SEQ 
IDNO:134) 


1.320 


19 


233 


LECMTWNQM(SEQ 
IDN0:131) 


1.320 


20 


441 


NMTKLQLAL (SEQ 
IDNO:149) 


1.200 
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Table XXXVn 

Results of BIMAS HT.A Pept ide Bindinp Prediction AnalY «!ic for 
Binding of Human WT1 Peptides to Mouse MHC Class f ifH 



Rank 
1 


Start Position 
285 


Subsequence Residue 

Listing 
QYRIHTHGV (SEQ 
ID NO: 175) 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 
600.000 


2 


424 


KFARSDELV(SEQ 
IDN0:119) 


288.000 


3 


334 


YFKLSHLQM(SEQ 
roNO:248) 


120.000 


4 


136 


SCLESQPn (SEQ ID 
NO:199) 


115.200 


5 


239 


NQMNLGATL (SEQ 
IDN0:151) 


115.200 


6 


10 


ALLPAVSSL(SEQID 

NO:35) 


115.200 


7 


47 


AYGSLGGPA (SEQ 
IDN0:41) 


86.400 


8 


180 


DPMGQQGSL (SEQ 
IDNO:59) 


80.000 


9 


270 


GYESDNHTA (SEQ 
ID NO: 105) 


72.000 


10 


326 


AYPGCNKRY (SEQ 
IDNO:42) 


60.000 


11 


192 


QYSVPPPVY (SEQ 
' IDNO:176) 


60.000 


12 




JtloJJINri 1 Arl ^oiil^ UL/ 
NO:70) 


57.600 


13 


289 


HTHGVFRGI(SEQID 
NO: 113) 


57.600 


14 


126 


DVRDLNALL (SEQ 
IDNO:62) 


57.600 


15 


4 


CTGSQALLL (SEQ ID 
NO:52) 


57.600 


16 


208 


SCTGSQALL (SEQ ID 
NO:202) 


48.000 


17 


441 


NMTKLQLAL (SEQ 
ID NO: 149) 


48.000 
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18 


207 


DSCTGSQAL (SEQ 
IDN0:61) 


48.000 


19 


130 


NAPYLPSCL(SEQID 
NO: 144) 


48.000 


20 


235 


CMTWNQMNL (SEQ 
IDNO:49) 


48.000 



Table XXXVm 

Results of BIMAS HLA Peptide B indin g Prediction Analysis for 
Binding of Human WTl Peptides to Mouse MHC Class I Kk 



Rank 


Start Position 


Subsequence Residue 
Listing 


Score (Estimate of I^ilf Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


81 


AEPHEEQCL (SEQ ID 

NO:30) 


40.000 


2 


8S 


EEQCLSAFr(SEQID 
NO:65) 


40.000 


3 


429 


DELVRHHNM (SEQ 
IDNO:53) 


20.000 


4 


315 


SETSEKRPF(SEQID 
NO:209) 


. 20.000 


5 


261 


TEGQSNHST(SEQID 
NO:221) 


20.000 


6 


410 


SEKPFSCRW(SEQ 
'IDNO:207) 


10.000 


7 


272 


ESDNHTTPI (SEQ ID 
N0:71) 


10.000 


8 


318 


SEKRPFMCA(SEQ 
ID NO:208) 


10.000 


9 


138 


LESQPAIRN(SEQID 
NO: 132) 


10.000 


10 


233 


LECMTWNQM (SEQ 
IDN0:131) 


10.000 


11 


298 


QDVRRVPGV (SEQ 
IDNO:164) 


10.000 


12 


84 


HEEQCLSAF(SEQID 
NO: 107) 


10.000 


13 


349 


GEKPYQCDF (SEQ 
IDN0:91) 


10.000 
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1 A 

14 


289 


HTHGVFRGI (SEQ ID 
NO: 11 3) 


10.000 


15 


179 


EDPMGQQGS (SEQ 
roNO:64) 


8.000 


16 


136 


SCLESQPAI (SEQ ID 
NO: 198) 


5.000 


17 




N0:116) 


5.000 


18 


273 


SDNHTTPIL (SEQ ID 
NO:204) 


4.000 


19 


428 


SDELVRHHN (SEQ 
IDNO:203) 


4.000 


20 


3 


SDVRDLNAL (SEQ 
IDNO:206) 


4.000 



Table XXXDC 

Results of BIMAS HLA Peptide Binding Predictio n Analyag fnr 
Binding of Human Wfl Peptides to Mouse MHC Class I Ld 



Rank 


Start Position 


Subsequence Residue 

Listing 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 


1 


163 


TPSHHAAQF (SEQ 
ID NO:228) 


360.000 


2 


327 


YPGCNKRYF (SEQ 
IDNO:250) 


300.000 


3 


180 


DPMGQQGSL(SEQ 
IDNO:59) 


150.000 


4 


26 


LPVSGAAQW(SEQ 
ID NO: 138) 


93.600 


5 


278 


TPILCGAQY (SEQ ID 
NO:227) 


72.000 


6 


141 


QPAIRNQGY(SEQ 
IDNO:170) 


60.000 


7 


219 


TPYSSDNLY(SEQID 

NO:231) 


60.000 


8 


303 


VPGVAPTLV (SEQ 
IDNO:242) 


60.000 


9 


120 


ASSGQARMF(SEQ 
IDNO:40) 


50.000 



wo 01/25273 



PCT/DS0O/274d5 



101 



1 A 
10 


63 


TnTr>r>nr>T tot? /c t?/^ it\ 

rrrrrrrlor (obv^ U-' 
NO: 158) 




11 


113 


GPPPPSQAS (SEQ ID 
NO:97) 


4J.UUU 


12 


157 


TPSYGHTPS (SEQ ID 
NO:229) 


m AAA 

39.000 


13 


207 


DSCTGSQAL (SEQ 
IDN0:61) 


CAA 

32.300 


14 


110 


GPFGPPPPS (SEQ ID 
NO:96) 


')A AAA 

30.000 


15 


82 


EPHEEQCLS (SEQ ID 
NO:68) 


'>t\ AAA 

30.000 


16 


412 


KPFSCRWPS (SEQ ID 
NO: 123) 


f/\ AAA 

30.000 


i I 




IDNO:246) 


30 000 


18 


221 


YSSDNLYQM (SEQ 
IDNO:253) 


30.000 


19 


204 


TPTDSCTGS (SEQ ID 

_ NO:230) 


30.000 


20 


128 


FPNAPYLPS(SEQID 
NO:79) 


30.000 



Table XL 

Results of BIMAS HLA Peptide Binding Predic tion Analysis for 
Rinding of Human WT1 Peptides to Cattle HLA A20 



Rank 
1 


Start Position 
350 


Subsequence Residue 

Listing 
EBCPYQCDFK(SEQ 
IDNO:66) 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 
1000.00 


2 


319 


EKRPFMCAY (SEQ 
IDNO:67) 


500.000 


3 


423 


KKFARSDEL (SEQ 
ID NO: 122) 


500.000 


4 


345 


RKHTGEKPY (SEQ 
ID NO: 184) 


500.000 


5 


390 


RKFSRSDHL (SEQ ID 
NO: 183) 


500.000 


6 


137 


CLESQPAIR(SEQID 


120.000 
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NO:47) 




7 


380 


VKPFQCKTC (SEQ 
IDNO:239) 


100.000 


8 


407 


GKTSEKPFS(SEQE> 
NO:95) 


100.000 


9 


335 


FKLSHLQMH (SEQ 
IDNO:78) 


100.000 


10 


247 


LKGVAAGSS (SEQ 
IDNO:135) 


100.000 


11 


370 


LKRHQRRHT(SEQ 
IDNO:136) 


100.000 


12 


258 


VKWTEGQSN(SEQ 
ID NO:240) 


100.000 


13 


398 


LKTHTRTHT(SEQ 
ID NO: 137) 


100.000 


14 


331 


NKRYFKLSH(SEQ 
IDNO:145) 


100.000 


15 


357 


FKDCERRFS (SEQ ID 
NO:77) 


100.000 


16 


385 


CKTCQRKFS (SEQ 
. IDNO:46) 


100.000 


17 


294 


FRGIQDVRR (SEQ ID 
N0:81) 


80.000 


18 


368 


DQLKRHQRR(SEQ 
ID NO:60) 


80.000 


19 


432 


VRHMNMHQR(SEQ 
IDNO:243) 


80.000 


20 


118 


SQASSGQAR(SEQ 
IDNO:216) 


80.000 



Table XLI 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Mouse WTl Peptides to Mouse MHC Class I A 0201 



Rank 
1 


Start Position 
126 


Subsequence Residue 

Listing 
RMFPNAPYL(SEQ 

IDNO:293) 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 
313.968 


2 


187 


SLGEQQYSV (SEQ 
IDNO:299) 


285.163 
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3 


10 


ALLPAVSSL fSEO ED 
NO:255) 


181.794 


4 




NLYOMTSOL CSEO 
IDNO:284) 


68 360 


J 


909 


GVFRGIODV fSEO 
roNO:270) 


51.790 


u 




TLHFSGOFT CSEO ID 
NO:302) 


40.986 


7 


101 


OOYSVPPPV CSEO 

X O ▼ X X A V ^»JX^\^ 

IDNO:290) 


22.566 


Q 
O 


9Rn 


IT TGAOYRI rSEO ED 

xx«#v^vJxv\y X xvx t bjx^\^ Mjuf 

NO:274) 


17.736 


o 




INlVi. ± fiJ^xx V r\JLi ^Ox^V^ 

IDNO:285) 


15 428 


10 




pxiTm/MnNyrKTr ^^fo 

l^JVLl VVINIs^lVlINx-» \^oJCfVi 

IDNO:258) 


15 428 


11 


/ 


TW XTAT T P AV f^VC\ 
lJL#lN/\L.l-»jr A V v,^ijV<? 

IDNO:261) 


1 1 QOX 


12 


Z4Z 


xrr riATT i^ri\>f (^vc\ 
IDNO:283) 


1 1 49#5 


13 


22/ 


ID NO:307) 




14 




Nl^MlNl^OA 1 1-f V'^C'V 

IDNO:286) 


X 014 


t c 

15 


3UV 


TT vp^iA^PT TWO rn 
* NO:303) 


7.452 


10 


*rUO 


NO:277) 


5.743 


17 


340 


LQMHSRKirr(SEQ 
IDNO:280) 


4.752 


18 


228 


QMTSQLECM(SEQ 
IDNO:289) 


4.044 


19 


37 


VLDFAPPGA(SEQ 

IDNO:304) 


3.378 


20 


302 


RVSGVAPTL (SEQ 
IDNO:295) 


1.869 
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Table XLn 

Results of BIMAS HLA Penti de Binding Pn^iction Analysis fnr 
Binding of Mouse WT1 Peptides to Mo use NfflC P.lass T Hh 



Rank 

1 


Start Position 
221 


Subsequence Residue 

Listing 
YSSDNLYQM (SEQ 
IDNO:308) 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequence) 
312.000 


2 


126 


RMFPNAPYL (SEQ 
IDNO:293) 


260.000 


3 


235 


CMTWNQMNL(SEQ 
IDNO:258) 


260.000 


4 


437 


MHQRNMTKL (SEQ 
IDNO:281) 


200.000 


5 


238 


WNQMNLGAT (SEQ 
IDNO:305) 


12.000 


6 


130 


NAPYLPSCL (SEQ ID 
NO:282) 


8.580 


7 


3 


SDVRDLNAL (SEQ 
IDNO:298) 


7.920 


8 


136 


SCLESQPTl (SEQ ID 
NO:296) 


7.920 


9 


81 


AEPHEEQCL (SEQ ID 
NO:254) 


6.600 


10 


10 


NO:255) 


6.600 


11 


218 


RTPYSSDNL(SEQID 
NO:294) 


6.000 


12 


441 


NMTKLHVAL (SEQ 
IDNO:285) 


3.432 


13 


228 


QMTSQLECM(SEQ 
IDNO:289) 


3.120 


14 


174 


HSFKHEDPM (SEQ 
IDNO:272) 


3.120 


15 


242 


NLGATLKGM(SEQ 
IDNO:283) 


2.640 


16 


261 


TEGQSNHGI (SEQ ID 
NO:30I) 


2.640 
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17 


225 


NLYQMTSQL (SEQ 
IDNO:284) 


2.640 


18 


207 


DSCTGSQAL (SEQ 
IDNO:263) 


2.600 


19 


119 


QASSGQARM(SEQ 
IDNO:288) 


2.600 


20 


18 


LGGGGGCGL(SEQ 
IDNO:279) 


2.600 



Table XLm 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding of Mouse WTl Peptides to Mouse MHC Class I Kb 



Rank 
1 


Start Position 
329 


Subsequence Residue 
Listing 

IDNO:268) 


Score ^Estimate of Half Time of 
jjisassociauon oi a jvioiecuie 
Containing This Subsequence) 




225 


NLYOMTSOL (SEO 
"IDN0:284) 


10.000 


3 


420 


SCQBCKFARS (SEQ 

IDNO:297) 


3.960 


4 


218 


RTPYSSDNL (SEQ ID 
NO:294) 


3.630 


5 


437 


MHQRNMTBCL(SEQ 
IDNO:281) 


3.600 


6 


387 


TCQRKFSRS (SEQ ID 
NO:300) 


3.600 


7 


289 


HTHGVFRGI (SEQ ID 
NO:273) 


3.000 


8 


130 


NAPYLPSCL (SEQ ID 
NO:282) 


3.000 


9 


43 


PGASAYGSL (SEQ 
ro NO:287) 


2.400 


10 


155 


DGAPSYGHT(SEQ 
IDNO:260) 


2.400 


11 


126 


RMFPNAPYL(SEQ 
IDNO:293) 


2.200 


12 


128 


FPNAPYLPS (SEQ ID 
NO:267) 


2.000 
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13 


207 


DSCTGSQAL (SEQ 
IDNO:263) 


1.584 


14 


3 


SDVRDLNAL(SEQ 
IDNO:298) 


1.584 


15 


332 


KRYFKLSHL (SEQ 
IDNO:276) 


1.500 


16 


233 


LECMTWNQM (SEQ 
IDNO:278) 


1.320 


17 


18 


LGGGGGCGL (SEQ 
IDNO:279) 


1.320 


18 


242 


NLGATLKGM(SEQ 
IDNO:283) 


1.200 


19 


123 


GQARMFPN(SEQID 
NO:269)A 


1.200 


20 


441 


NMTKLHVAL (SEQ 
IDNO:285) 


1.200 



Table XLIV 

Results of BIMAS HLA Peptide Binding Prediction Analysis for 
Binding o fMouse WTl Peptides tn Mouse MHC Cla.«K T Kd 



Rank 
1 


Start Position 
285 


Subsequence Residue 

Listing 
QYRIHTHGV (SEQ 
IDNO:291) 


Score (Estimate of Half Time of 
Disassociation of a Molecule 
Containing This Subsequmce) 
600.000 


2 


424 


KFARSDELV (SEQ 
IDNO:275) 


288.000 


3 


334 


YFKLSHLQM(SEQ 

IDNO:306) 


120.000 


4 


136 


SCLESQPT[(SEQID 
NO:296) 


115.200 


5 


239 


NQMNLGATL (SEQ 
rDNO:286) 


115.200 


6 


10 


ALLPAVSSL (SEQ ID 
NO:255) 


115.200 


7 


47 


AYGSLGGPA (SEQ 
ED NO:256) 


86.400 


8 


180 


DPMGQQGSL (SEQ 
IDNO:262) 


80.000 
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n 

y 


270 


OYJboUNHl A (obl^ 

ID NO:271) 


TO AAA 


1 A 

10 


192 


Y oVl'PPVY (obQ 

IDNO:292) 


iCA AAA 


11 


326 


AYPGCNKRY (SEQ 
IDNO:257) 


oO.OOU 


12 


289 


HTHGVFRGI (SEQ ID 
NO:273) 


57.600 


13 


4 


DVRDLNALL (SEQ 
IDNO:264) 


57.600 


14 


126 


RMFFNAPYL (SEQ 
IDNO:293) 


CT 4IAA 

57.O0U 


15 


209 


CTGSQALLL (SEQ ID 
NO:259) 


48.000 


16 


86 


T^^^^^V ^1 A ^^n^V^ ^^^^^^^ ^^^^ 

ECJCLSAFTL (SEQ ID 
NO:265) 


48.000 


17 


3UZ 


I> \/C fT,\r A 1>TT ^CTJO 

IDNO:295) 


Ast onn 


18 


218 


RTPYSSDNL(SEQID 
NO:294) 


48.000 


19 


272 


ESDNHTAPI(SEQID 
NO:266) 


48.000 


20 


225 


NLYQMTSQL (SEQ 
IDNO:284) 


48.000 



Table XL V 

Results of TSites Peptide Binding Prediction Analysis for 
ffiiman WTl Peptides Capable of Eliciting a Helper T cell Response 



Peptide 


Sequence 


p6-23 


RDLNALLPAVPSLGGGG (SEQIDN0:1) 


p30-35 


GAAOWA (SEQIDNO:309) 


p45-56 


ASAYGSLGGPAP (SEQ ID N0:3 10) 


p91-105 


AFTVHFSGQFTGTAG (SEQ ID N0:311) 


pll7-139 


PSQASSGQARMFPNAPYLPSCLE (SEQIDN0:2) 


pl67-171 


HAAQF (SEQIDNO:312) 


p202-233 


CHTPTDSCTGSQALLLRTPYSSDNLYQMTSQL (SEQ ID NO:313) 


p244-262 


GATLKGVAAGSSSSVKWTE (SEQ ID NO:4) 


p287-318 


RIHTHGVFRGIQDVRRVPGVAPTLVRSASETS (SEQ ID NO:3 14) 
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P333-336 


RYFK (SEQIDNO:315) ~ 1 


p361-374 


ERRFSRSDQLKRHQ (SEOIDNO:316) 


p389-410 


QRKFSRSDHLKTHTRTHTGKTS (SEQ ED NO:317) 


p421-441 


CQKKFARSDELVRHHNMHQRN (SEQ IDNO-318) 



Certain CTL peptides (shown in Table XLVI) were selected for further 
study. For each peptide in Table XLVI, scores obtained using BIMAS HLA peptide 
binding prediction analysis are provided. 



Table XLVI 

WTl Peptide Seouences an d HLA Pentide Binding PreHip.tinn«t 



Peptide 


Sequence 


Comments 


p32y-337 


GCNKRYFKL 

(SEQ ID NOs: 90 and 

268) 


Score 24,000 


p225-233 


NLYOMTSOL 

(SEQ ID NOs: 147 and 

284J~ 


omos also to class 11 and HLA A2, Kd, 
score 10,000 


P235-243 


CMTWNQMNL 
(SEQ ID NOs: 49 and 
258) 


binds also to HLA A2, score 5,255,712 


pi 26-134 


RMFPNAPYL 

(SEQ ID NOs: 185 and 

293) 


bmds also to Kd, class U and HLA A2, 
score 1,990,800 


p221-229 


YSSDNLYQM 

(SEQ ID NOs: 253 and 

308) 


binds also to Ld, score 3 12,000 


P228-236 


QMTSQLECM 

(SEQ ID NOs: 169 and 

289) 


score 3,120 


p239-247 


NQMNLGATL 

(SEQ ID NOs: 151 and 

286) 


binds also to HLA A 0201, Kd, score 
8,015 


mouse pi 36-144 


SCLESQPTI 
(SEQIDNO:296) 


binds also to Kd, Imismatch to human 


human pl36-144 


SCLESQPAI 
(SEQ ID NO: 198) 


score 7,920 


mouse plO-18 


ALLPAVSSL 


bmds also to Kd, HLA A2, 1 mismatch 
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(SEQIDNO:255) 


to human 


hvunanplO-18 


ALLPAVPSL 
(SEQIDNO:34) 


score 6,600 



Peptide binding to CS7B1/6 murine MHC was confirmed using the leukemia 
cell line RMA-S, as described by Ljunggren et al.. Nature 34(5:476-480, 1990. In brief, 
RMA-S cells were cultured for 7 hours at 26°C in complete medium supplemented with 

5 1% FCS. A total of 10' RMA-S cells were added into each well of a 24-well plate and 
incubated either alone or with the designated peptide (25ug/ml) for 16 hours at 26**C and 
additional 3 hours at 37°C in complete medium. Cells were then washed three times and 
stained with fluorescein isothiocyanate-conjugated anti D*" or anti-K** antibody 
(PharMingen, San Diego, CA). Labeled cells were washed twice, resuspended and fixed in 

10 500ul of PBS with 1% paraformaldehyde and analyzed for fluorescence intensity in a flow 
cytometer (Becton-Dickinson F ACSCalibur®). The percentage of increase of D*' or K*" 
molecules on the surface of the RMA-S cells was measured by increased mean fluorescent 
intensity of cells incubated with peptide compared with that of cells incubated in medium 
alone. 

15 Mice were hnmunized with the peptides capable of binding to murine class I 

MHC. Following immunization, splera cells were stimulated in vitro and tested for the 
ability to lyse targets incubated with WTl peptides. CTL were evaluated with a standard 
chromium release assay (Chen et al., Cancer Res. 5-/:1065-1070, 1994). 10' target cells 
were incubated at 37^C with ISOjiCi of sodium ^'Cr for 90 minutes, m the presence or 

20 absence of specific peptides. Cells were washed three times and resuspended in RPMI with 
5% fetal bovine serum. For the assay, 10^ ^'Cr-labeled target cells were incubated with 
different concentrations of effector cells in a final volume of 200\i\ in U-bottomed 96-well 
plates. Supematants were removed after 4 to 7 hours at 37°C, and the percentage specific 
lysis was determined by the formula: 

25 % specific lysis = 100 x (experimental release - spontaneous release)/(maximum release- 
spontaneous release). 
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The results, presented in Table XLVH, show that some WTl pqjtides can 
bind to class I MHC molecules, which is essential for generating CTL. Moreover, several 
of the peptides were able to eUcit peptide specific CTL (Figures 9A and 9B), as determined 
using chromium release assays. Following immunization to CTL peptides plO-18 human, 
pl36-144 human, pI36-144 mouse and p23 5-243, peptide specific CTL lines were 
generated and clones were established. These results indicate that peptide specific CTL can 
kill malignant cells expressing WTl. 



Table XLVTI 

Binding of WTl CTL Pept ides to mouse B6 class I antigens 



Peptide 


Binding AEGnity to Mouse MHC Class I 


Positive control 


91% 


negative control 


0.5.-1.3% 


p235-243 


33.6% 


pl36-144 mouse 


27.9% 


pi 36-144 human 


52% 


plO-I8: human " 


2.2% 


p225-233 


5.8% 


p329-337 


1.2% . 


pl26-134 


0.9% 


p221-229 


0.8% 


p228-236 


1.2% 


p239-247 


1% 



Example S 

Use of a WTl Polypeptide to Elicit WTl Specific CTL in Mice 

This Example illustrates the ability of a representative WTl polypeptide to 
elicit CTL immunity capable of killing WTl positive tumor cell lines. 

PI 17-139, a peptide with motifs appropriate for binding to class I and class 
n MHC, was identified as described above using TSITES and BIMAS HLA peptide 
binding prediction analyses. Mice were inmiunized as described in Example 3. Following 
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immunization, spleen cells were stimulated in vitro and tested for the ability to lyse targets 
incubated with WTl peptides, as well as WTl positive and negative tumor cells. CTL 
were evaluated with a standard chromium release assay. The results, presented in Figures 
lOA-lOD, show that PI 17 can elicit WTl specific CTL capable of killing WTl positive 

5 tumor cells, whereas no killing of WTl negative cells was observed. These results 
demonstrate that peptide specific CTL in fact kill malignant cells expressing WTl and that 
vaccine and T cell therapy are efifective against malignancies that express WTl . 

Similar inomunizations were performed using the 9-mer class I MHC 
binding peptides pl36-144, p225-233, p235-243 as well as the 23-mer peptide pn7-139. 

10 Following immunization, spleen cells were stimulated in vitro with each of the 4 peptides 
and tested for ability to lyse targets incubated with WTl peptides. CTL were generated 
specific for pl36-144, p235-243 and pi 17-139, but not for p225-233. CTL data for p235- 
243 and pi 17-139 are presented in Figures 1 1 A and 1 IB. Data for peptides pl36-144 and 
p225-233 are not depicted. 

15 CTL lysiT demands that the target WTl peptides are endogenously 

processed and presented in association witii tumor cell class I MHC molecules. The above 
WTl peptide specific CTL were tested for ability to lyse WTl positive versus negative 
tumor cell lines. CTL specific for p235-243 lysed targets incubated with the p235-243 
peptides, but felled to lyse cell luies that expressed WTl proteins (Figure 1 1 A). By marked 

20 contrast, CTL specific for pi 17-139 lysed targets incubated with pi 17-139 peptides and 
also lysed malignant cells expressing WTl (Figure IIB). As a negative control, CTL 
specific for pi 1 7-1 39 did not lyse WTl negative EL-4 (also referred to herein as ElO). 

Specificity of WTl specific lysis was confirmed by cold target inhibition 
(Figures 12A-12B). Effector cells were plated for various effector: target ratios in 96-well 

25 U-bottom plates. A ten-fold excess (compared to hot tai^et) of the indicated peptide-coated 
target without "Cr labeling was added. Finally, 10* ^*Cr-Iabeled target cells per well were 
added and the plates incubated at 37**C for 4 hours. The total volume per well was 200jil. 
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Lysis of tramps: by pll7-139 specific CIL was blocked ffbm 58% to 
36% by EL-4 incubated with the relevant peptide pi 17-139, but not with EL-4 incubated 
with an irrelevant peptide (Figure 12A). Similarly, lysis of BLK-SV40 was blocked from 
18% to 0% by EL-4 incubated with the relevant peptide pi 17-139 (Figure 12B), Results 
5 validate that WTl peptide specific CTL specifically kill malignant cells by recognition of 
processed WTl. 

Several segments with putative CTL motifs are contained within pi 17-139. 

To determine the precise sequence of the CTL epitope all potential 9-mer peptides within 

pll 7-139 were synthesized (Table XLVm). Two of these peptides (pl26-134 and pl30- 
10 138) were shown to bind to H-2** class I molecules (Table XLVm). CTL generated by 

immunization with pi 17-139 lysed targets incubated with pl26-134 and pl30-138, but not 

die othCT 9-mer peptides within pi 17-139 (Figure 13A). 

The pi 17-139 specific CTL line was restimulated widi either pl26-134 or 

pl30-138. Following restimulation with pl26-134 or pl30-l38, both T cell lines 
15 demonstrated peptide spSific lysis, but only pl30-138 specific CTL showed lysis of a 

WTl positive tumor cell line (Figures 13B and 13C). Thus, pl30-138 appears to be the 

naturally processed epitope. 

# 

Table XLVm 

20 Binding of WTl CTL 9mer Pqitides within pi 1 7-139 to mouse B6 class I antigens 



Peptide 


Binding Affinity to Mouse MHC Class I 


PI 17-125 PSQASSGQA (SEQ ID 
NO:221) 


2% 


PI 18-126 SQASSGQAR (SEQ ID 
NO:216) 


2% 


PI 19-127 QASSGQARM (SEQ ID 
NOs: 161 and 288) 


2% 


P120-128 ASSGQARMF (SEQ ID 
N0:40 


1% 


P121-129 SSGQARMFP (SEQ ED 
NO:222) 


1% 


P122-130 SGQARMFPN (SEQ ID 


1% 
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NO:212) 




rl 23-131 Ol^AKMrrJNA (c>liV^ LU 
NOs: 98 and 269) 


\ /o 


P124~132 QAKMrrNAr [ptXl uJ 
NO:223) 


lyo ' 


PI 25- 133 ARMFPNAPY (5sbQ ID 
NO:38) 


1 0/ 

1% 


P126-134 RMFPNAPYL (SEQ ID 
NOs: 185 and 293) 


TOO/ 

79% 


P127-135 MFPNAPYLP (SEQ ID 
NO:224) 


2% 


NOs: 79 and 267) 


1% 


P129-137 PNAPYLPSC (SEQ ID 
NO:225) 


1% 


P130-138 NAPYLPSCL (SEQ ID 
NOs: 144 and 282) 


79% 


P13 1-139 APYLPSCLE (SEQ ID 
NO:226) 


1% 



Rxainple 6 

5 Identification of WTl Specific mRNA in Mouse Tum or Cell Lines 

This Example illustrates the use of RT-PCR to detect WTl specific mRNA 
in cells and cell lines. 

10 Mononuclear cells were isolated by density gradient centrifiigation, and 

were immediately frozen and stored at -80^C until analyzed by RT-PCR for the presence of 
WTl specific mRNA. RT-PCR was generally performed as described by Fraizer et al.. 
Blood *<y:4704-4706, 1995. Total RNA was extracted from 10^ cells according to standard 
procedures. RNA pellets were resuspended in 25 jiL diethylpyrocarbonate treated water 

15 and used directly for reverse transcription. The zinc-finger region (exons 7 to 10) was 
amplified by PCR as a 330 bp mouse cDNA. Amplification was performed in a 
thermocycler during one or, when necessary, two sequential rounds of PCR. AmpliTaq 
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DNA Polymerase (Perkin Elmer Cetus, Norwalk, CT), 2.5 mM MgClj and 20 pmol of each 
primer in a total reaction volume of SOfil were used. Twenty \iL aliquots of the PGR 
products were electrophoresed on 2% agarose gels stained with ethidium bromide. The 
gels were photographed with Polaroid film (Polaroid 667, Polaroid Ltd., Hertfordshire, 
England). Precautions against cross contamination were taken following the 
recommendations of Kwok and Higuchi, Nature J3P:237-238, 1989. Negative controls 
mcluded the cDNA- and PCR-reagent mixes with water instead of cDNA m each 
experiment. To avoid false negatives, the presence of intact RNA and adequate cDNA 
generation was evaluated for each sample by a control PGR using p-actin primers. 
Samples that did not amplify with these primers were excluded from analysis. 

Primers for amplification of WTl in mouse cell lines were: PI15: 1458- 
1478: 5' GGG AGG GTG GAA TAA GAG ATA 3' (forward primer, SEQ ID NO:21); and 
PI 16: 1767-1787: 5' ATG TTG TGA TGG CGG ACC AAT 3' (reverse primer, SEQ ID 
NO:22) (see Inoue et al, Blood *«:2267.2278, 1996; Fraizer et al.. Blood 55:4704-4706, 
1995). 

Beta Actin primers used in the control reactions were: 5' GTG GGG CGC 
CCC AGG CAC CA 3' (sense primer, SEQ ID NO:23); and 5' GTG CTT AAT GTG ACG 
CAC GAT TTC 3* (antisense primer, SEQ ID NO:24) 

Primers for use in amplifying human WTl include: PI 17: 954-974: 5* GGG 
ATC TGA GAG GAG TGA GAA 3' (SEQ ID NO:25); and PI 18: 1434-1414: 5* GAG 
AGT GAG ACT TGA AAG CAGT 3' (SEQ ID N0:5), For nested RT-PCR, primers may 
be: P119: 1023-1043: 5' OCT GTC CCA CTT ACA GAT GCA 3' (SEQ ID NO:26); and 
P120: 1345-1365: 5' TCA AAG CGC CAG CTG GAG TTT 3' (SEQ ID NO:27). 

Table XLVm shows the results of WTl PGR analysis of mouse tumor cell 
lines. Within Table IV, (+++) indicates a strong WTl PGR amplification product m the 
first step RT PGR, (++) indicates a WTl amplification product that is detectable by first 
step WTl RT PGR, (+) indicates a product that is detectable only in the second step of 
WTl RT PGR, and (-) indicates WTl PGR negative. 
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Table XLIX 

Detection of WTl mRNA in Moxise Tumor Cell Lines 



CeULine 


WTl mRNA 


K562 (human leukemia; ATCC): Positive control; (Lozzio and 
Lozao, Blood 45:321-33^, 1975) 


+++ 


TRAMPC (SV40 transformed prostate, B6); Foster et al.. 
Cancer Res. 57:3325-3330, 1997 


4-H- 


BLK-SV40 HD2 (SV40-transf. fibroblast, B6; ATCC); Nature 
27<5:510-511, 1978 


++ 


CTLL (T-cell, B6; ATCC); GUUs, Nature 2(W:154-156, 1977) 


+ 


FM (FBL-3 subline, leukemia, B6); Glynn and Fefer, Cancer 
Res. 25:434-439, 1968 


+ 


BALB 3T3 (ATCC); Aaroston and Todaro, J. Cell. Physiol. 
72:141-148, 1968 


+ 


S49.1 (Lymphoma, T-cell like, B/C; ATCC); Horibata and 
Harris, £x7>. Cell. Res. 60:61, 1970 


+ 


BNL CL,2 (embryonic liver, B/C; ATCC); Nature 27(5:510-51 1, 
1978 


+ 


MethA (sarcoma, B/C); Old et al., Ann. NY Acad. Sci 707:80- 
106, 1962 




P3.6.2.8.1 (myeloma, B/C; ATCC); Proc. Natl. Acad Sci. USA 
66:344, 1970 




P2N (leukemia, DBA/2; AT^C); Melling et al.. J. Immunol 
777:1267-1274, 1976 




BCLl (lymphoma, B/C; ATCC); SlaVin and Strober, Natwe 
272:624-626, 1977 




LSTRA (lymphoma, B/C); Glynn al.. Cancer Res. 28:434- 
439, 1968 




ElO/EL-4 (lymphoma, B6); Glynn et al.. Cancer Res. 28:434- 

439, 1968 





From the foregoing it will be appreciated that, although spiecific 
embodiments of the invention have been described herein for purposes of illustration, 
various modifications may be made without deviating from the spirit and scope of the 
invention. Accordingly, the invention is not limited except as by the appended claims. 
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CLAIMS 

1. A polypeptide comprising an immunogenic portion of a native 
WTl, or a variant thereof tbat differs in one or more substitutions, deletions, additions 
and/or insertions such that the ability of the variant to react with WTl-specific antisera 
and/or T-cell lines or clones is not substantially diminished, wherein the polypeptide 
comprises no more than 16 consecutive amino acid residues present within a native 
WTl polypeptide. 

2. A polypeptide according to claim 1, \^*erein the immunogenic 
porticm binds to an MHC class I molecule. 

3. A polypeptide according to claim 1, wherein the immunogenic 
portion binds to an MHC class II molecule. 

4. A polypeptide according to claim 1, wherein the polypeptide 
comprises a sequence selected from the group consisting of: 

(a) sequences recited m one or more of Tables II - XLVI; 

(b) variants of the foregoing sequences that differ in one or more 
substitutions, deletions, additions and/or msertions such that the ability of the variant to 
react with antigen-specific antisera and/or T-cell lines or clones is not substantially 
diminished; and 

(c) mimetics of the foregoing sequences, wherein the ability of the 
mimetic to react with antigen-specific antisera and/or T-cell lines or clones is not 
substantially • diminishftd . 

5. A polypeptide according to claim 1, wherein the polypeptide 
comprises a sequence selected from the group consisting of: 

(a) ALLPAVPSL (SEQ ID NO:34), GATLKGVAA (SEQ ID 
NO:88), CMTWNQMNL (SEQ ID NOs: 49 and 258), SCLESQPTI (SEQ ID NOs: 199 
and 296), SCLESQPAI (SEQ ID NO:198), NLYQMTSQL (SEQ ID NOs: 147 and 
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284); ALLPAVSSL ( SEQ ID NOs: 35 and 255), RMFPNAPYL (SEQ ID NOs: 185 
and 293); 

(b) variants of the foregoing sequraces that differ in one or inore 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific antisera and/or T-cell lines or clones is not substantially 
diminished; and 

(c) mimetics of the foregoing sequences, herein the ability of the 
mimetic to react with antigen-specific antisera and/or T-cell lines or clones is not 
substantially diminished. 

6- A polypeptide according to claim 1, wherein the polypeptide 
comprises 4-16 consecutive amino acids of a native WTl polypeptide. 

7. A polypeptide according to claim 1, wherein tfie polypeptide 
comprises 8-10 consecutive amino acids of a native WTl polypeptide. 

8. A polypeptide comprising an immunogenic portion of amino acid 
residues I - 174 of a native WTl polypeptide, or a variant fliereof that differs in one or 
more substitutions, deletions, additions and/or insertions such that the ability of the 
variant to react with WTl-specific T-cell lines or clones is not substantially dhninished, 
wherein the polypeptide comprises no more than 16 consecutive amino acid residues 
present within amino acids 175 to 449 of the native WTl polypeptide. 

9. A polypeptide comprising a variant of an immimogenic portion 
of WTl that differs in substitutions at between 1 and 3 amino acid positions within the 
immimogenic portion, such that the ability of the variant to react with WTl-specific 
antisera and/or T-cell lines or clones is enhanced relative to a native WTl . 

10. A mimetic of an immunogenic portion of a WTl polypeptide, 
wherein at least one amino acid residue is replaced by a compound that is not an amino 
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acid, such tiiat the abUity of the mimetic to react with antigen-specific antisera and/or T- 
cell lines or clones is not diminished 

11. A phannaceutical composition comprising a polypeptide 
accordmg to claim 1, in combination with a pharmaceutically acceptable carrier or 
excipient 

12. A phannaceutical composition according to claim 11, wherein 
the polypeptide comprises 4-16 consecutive amino acids of a native WTl polypeptide. 

13. A pharmaceutical composition according to claim 11, wherein 
the polypeptide comprises 8-16 consecutive amino acids of a native WTl polypeptide. 

14. A pharmaceutical composition comprising a polypeptide 
according to claim. 8, in combination with a pharmaceutically acceptable carrier or 
excipient. 

15. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 

16. A vaccme accordmg to claim 15, wherein the polypeptide 
comprises 4-16 consecutive amino acids of a nadve WTl polypeptide. 

17. A vaccine according to claim 15, wherein the polypeptide 
comprises 8-10 consecutive amino acids of a native WTl polypeptide. 

18. A vaccine according to claim 15, wherein the immime response 
enhancer is an adjuvant. 



19. A vaccine comprising a polypeptide according to claim 8, in 
combination with a non-specific immune response enhancer. 
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20. A vaccine according to claim 19, wherein the immune response 
enhancer is an adjuvant. 

21. A vaccine comprising: 

(a) a WTl polypeptide, wherein the polypeptide comprises an 
immunogenic portion of a native WTl or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific T cell lines or clones is not substantially diminished; and 

(b) a non-specific immune response enhancer tfiat preferentially 
enhances a T cell response in a patient 

22. A vaccine according to claim 21, wherein the immune response 
enhancer is selected firom the group consisting of Montanide ISA50, Seppic 
MONTANIDE ISA 720, cytokines (eg., GM-CSF, FlatS-ligand), microspheres, 
dimethyl dioctadecyl ammoniumbromide (DDA) based adjuvants, AS-1, AS-2, Ribi 
Adjuvant system based adjuvants, QS21, saponin based adjuvants, Syntex adjuvant in 
its micEofluidized form, MV, ddMV, immune stimulating complex (iscom) based 
adjuvants and inactivated toxins. 

23. A pharmaceutical composition comprising a mimetic according 
to claim 10, in combination with a pharmaceutically acceptable carrier or excipient 

24. A vaccine compusing a mimetic according to claim 10, in 
combination with a non-specific immime response enhancer. 

25. A polynucleotide encoding a polypeptide according to claim 1 or 

claim 8. 

26. A pharmaceutical composition, comprising: 
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(a) a polynucleotide encoding a WTl polypeptide, wherein the 
polypeptide comprises an immunogenic portion of a native WTl or a variant thereof 
that differs in one or more substitudons, deletions, additions and/or insertions such that 
the ability of the variant to react with antigen-specific antibodies and/or T cell lines or 
clones is not substantially diminished; and 

(b) a pharmaceutically accepteble carrier or excipient. 

27. A pharmaceutical composition, comprising: 

(a) an antibody or antigen-binding fiagment thereof that specifically 
binds to a WTl polypeptide; and 

(b) a pharmaceutically acceptable carrier or excipient 

28. A pharmaceutical composition, comprising: 

(a) a T cell that specifically reacts with a WTl polypeptide; and 

(b) a pharmaceutically acceptable carrier or excipient 

29. A pharmaceutical composition, comprising: 

(a) an antigOT presenting cell that egresses 

(i) a WTl polypeptide that comprises an immunogenic 
portion of a native WTl or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antibodies and/or T cell lines or clones is not substantiaUy diminished; 
and 

(b) a pharmaceutically acceptable carrier or excipient 

30. A vaccine, comprising: 

(a) a polynucleotide encoding a WTl polypeptide, wherein the 
polypeptide comprises an immunogenic portion of a native WTl or a variant thereof 
that difiBsrs m one ot more substitutions, deletions, additions and/or insertions such that 
the ability of the variant to react with antigen-specific antibodies and/or T cell lines or 
clones is not substantially diminished; and 
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(b) a non-specific immune response enhancer. 

31. A vaccine, comprising: 

(a) an antigen presenting cell that expresses: 

(i) a WTl polypeptide that comprises an immunogenic 
portion of a native WTl or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antibodies and/or T cell lines or clones is not substantially diminished; 
and 

(b) a non-specific immune response enhancer. 

32. A vaccine compri^ng: 

(a) an anti-idiotypic antibody or antigen-binding fragment thereof 
that is specifically bound by an antibody that specifically binds to an immunogenic 
portion of WTl; and 

(b) non-specific immune response enhancer. 

33. A v^ine according to any one of claims 30-32, wherein the 
immune response enhancer is an adjuvant 

34. A vaccine according to any one of claims 30-32, wherein the 
immune response enhancer preferentially enhances a T cell response in a patioit. 

35. A method for enhancing or inducing an immune response in a 
human patient, comprising administering to a patient a pharmaceutical composition 
comprising: 

(a) a WTl polypeptide that comprises an immunogenic portion of a 
native WTl or a variant thereof that differs in one or more substitutions, deletions, 
additions and/or insertions such that the ability of the variant to react with antigen- 
specific antibodies and/or T cell lines or clones is not substantially diminished; and 

(b) a physiologically acceptable carrier or excipient; 
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and thereby enhancing or inducing an immune response specific for 
WTl or a cell expressing WTl in the human patient 

36. A method for enhancing or inducing an immune response in a 
patient, comprising administering to a patient- a pharmaceutical composition according 
to any one of claims 11,14, 23 or 26-29. 

37. A method for enhancing or mducing an immune response in a 
human patient, comprising administering to a patient a vaccine comprising: 

(a) a WTl polypqptide that comprises an inmiunogenic pordon of a 
native WTl or a variant thereof that differs in one or more substitutions, deletions, 
additions and/or insertions such that the ability of the variant to react with antigen- 
specific antibodies and/or T cell lines or clones is not substantially duninished; and 

(b) a non-specific inunune response enhancer; 

and thereby enhancing or inducing an immune response specific for 
WTl or a cell expressing WTl in the human patient 

38. A method for enhancing or inducing an immune response in a 
patient, comprising administering to a patient a vaccme according to any one of claims 
1 5, 19, 21, 24 or 30-32, and thereby enhancing or inducing an immune response specific 
for WTl or a cell expressing WTl in the patient 

39. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a human patient, comprising administering to a 
human patient a pharmaceutical composition comprising: 

(a) a WTl polypeptide that comprises an immimogenic portion of a 
native WTl or a variant thereof that differs in one or more substitutions, deletions, 
additions and/or insertions such tfiat the ability of the variant to react with antigen- 
specific antibodies and/or T cell lines or clones is not substantially diminished; and 

(b) a physiologically acceptable carrier or excipient; 
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and thereby inhibiting the development of a malignant disease associated 
with WTl expression in the human patient 

40. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a patient, comprising administering to a patient a 
pharmaceutical composition according to any one of claims 11, 14, 23 or 26-29, and 
thereby inhibiting the development of a malignant disease in the patient 

41. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a human patient, comprising administering to a 
patient a vaccine comprising: 

(a) a WTl polypeptide that comprises an immunogenic portion of a 
native WTl or a variant thereof that differs in one or more substitutions, deletions, 
additions and/or insertions such that the ability of the variant to react with antigen- 
specific antibodies and/or T cell lines or clones is not substantially diminished; and 

(b) a non-specific immune response enhancer, 

and tiiereby inhibiting the development of a malignant disease in the 

patient 

42. A method for inhibiting the development of a malignant disease 
associated with WTl rapression in a patient, comprising administerii^ to a patient a 
vaccine according to any one of claims 15, 19, 21, 24 or 30-32, and thereby inhibiting 
the development of a malignant disease in the patient 

43. A method according to claim 39 or claim 41, wherein the 
malignant disease is a leukemia. 

44. A method according to claim 43, wherein the leukemia is acute 
myeloid leukemia, acute lymphocytic leukemia or chronic myeloid leukemia. 
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45. A method according to claim 39 or claim 41, wherein the 
malignant disease is a cancer. 

46. A mediod according to claim 45, vrfierein die cancer is breast, 
lung, thyroid or gastrointestinal cancer or a melanoma. 

47. A method according to claim 40, wherein the malignant disease 

is a leukemia. 

48. A method according to claim 47, Mdierein the leukemia is acute 
myeloid leukemia, acute lymphocytic leukemia or chronic myeloid leukemia. 

49. A method accordmg to claim 40, wherein the malignant disease 

is a cancer. 

50. A method according to claim 49, wherein the cancer is breast, 
lung, thyroid or gastrointestinal cancer or a melanoma. 

51. A method according to claim 42, wherein the malignant disease 

is a leukemia. 

52. A method according to claim 51, wherein the leukemia is acute 
myeloid leukemia, acute lymphocytic leukemia or chronic myeloid leukemia. 

53. A method according to claim 42, wherein the malignant disease 

is a cancer. 



54. A method according to claim 53, wherein the cancer is breast, 
lung, thyroid or gastrointestinal cancer or a melanoma. 

55. A method according to claim 39, wherein the pharmaceutical 
composition comprises a WTl polypeptide fliat comprises a sequence selected from the 
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group consisting of sequences recited in one or more of Tables 11 - XLVI and variants 
of the foregoing sequences that differ in one or more substitutions, deletions, additions 
and/or insertions such that the ability of the variant to react with antigen-specific 
antisera and/or T-cell lines or clones is not diminished. 

56. A method according to claim 39, wherein the pharmaceutical 
composition comprises a WTl polypeptide that comprises a sequence selected firom the 
group consisting of ALLPAVPSL (SEQ ID NO:34), GATLKGVAA (SEQ ID NO:88), 
CMTWNQMNL (SEQ ID NOs: 49 and 258), SCLESQPTI (SEQ ID NOs: 199 and 
296), SCLESQPAI (SEQ ID NO: 198), NLYQMTSQL (SEQ ID NOs: 147 and 284), 
ALLPAVSSL (SEQ ID NOs: 35 and 255); RMFPNAPYL (SEQ ID NOs: 185 and 293) 
and variants of the foregoing sequences that differ in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antisera and/or T-cell lines or clones is not diminished. 

57. A method according to claim 41, wherein the vaccine comprises 
a WTl polypeptide that comprises a sequence selected &om the group consisting of 
sequences recited in one pr more of Tables U - XLVI and variaiits of the foregoing 
sequences that differ in one or more substitutions, deletions, additions and/or insertions 
such that the ability of the variant to react with antigen-specific antisera and/or T-cell 
lines or clones is not diminished. 

58. A method according to clmm 41, wherein the vaccine comprises 
a WTl polypeptide that comprises a sequence selected fi»m the group consisting of 
ALLPAVPSL (SEQ ID NO:34), GATLKGVAA (SEQ ID NO:88), CMTWNQMNL 
(SEQ ID NOs: 49 and 258), SCLESQPTI (SEQ ID NOs: 199 and 296), SCLESQPAI 
(SEQ ID NO:198), NLYQMTSQL (SEQ ID NOs: 147 and 284), ALLPAVSSL (SEQ 
ID NOs: 35 and 255), RMFPNAPYL (SEQ ID NOs: 185 and 293) and variants of tiie 
foregoing sequences that diflFer in one or more substitutions, deletions, additions and/or 
insertions such that the abiUty of die variant to react with antigen-specific antisera 
and/or T-cell lines or clones is not diminished. 
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59. A method for removing cells expressing WTl from bone marrow, 
peripheral blood, or a fraction of bone marrow or peripheral blood, comprising 
contacting bone marrow, peripheral blood or a fraction of bone marrow or peripheral 
blood with T cells that specifically react with a WTl polypeptide, wherein the step of 
contacting is performed under conditions and for a time sufficient to permit the removal 
of WTl positive cells to less than 10% of the number of myeloid or lymphatic cells in 
the bone marrow, peripheral blood or a firaction of bone manow or peripheral blood. 

60. A metfiod for inhibiting the development of a malignant disease 
associated with WTl egression m a patient, comprising administering to a patient bone 
marrow, peripheral blood or a fraction or bone marrow or peripheral blood prepared 
according to the method of claim 59. 

61. A mediod according to claim 60, wherein the bone marrow, 
peripheral blood or firaction is autologous. 

62. A method according to claim 60, wherein the bone marrow, 
peripheral blood or firaction is syngeneic or allogeneic. 

63. A method for stimulating and/or expandmg T cells, comprising 
contacting T cells with a WTl polypeptide, a polynucleotide encoding a WTl 
polypeptide and/or an antigen presenting cell that expresses a WTl polypeptide under 
conditions and for a time sufScient to permit the stimulation and/or expansion of T 
cells. 

64. A method according to claim 63, wherein the T cells are present 
within bone marrow, peripheral blood or a fiiaction of bone marrow or peripheral blood. 
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65. A method according to claim 63, wherein the bone mairow, 
peripheral blood or fraction is obtained from a patient afflicted with a malignant disease 
associated with WTl expression. 

66. A method according to claim 63, wherein the bone manow, 
peripheral blood or fraction is obtained from a mammal that is not afflicted with a 
malignant disease associated with WTl expression. 

67. A method according to claim 63, wherein the T cells are cloned 
prior to expansion. 

68. A method for stimulating and/or expanding T cells in a mammal; 
comprising administering to a mammal a pharmaceudcal composition comprising: 

(a) one or more of: 

(i) a WTl polypeptide; 

(ii) a polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen-presenting cell that expresses a WTl 

polypeptide; and 

(b) a physiologically acceptable earner or excipient; 

and thereby stimulating and/or expanding T cells in a mammal. 

69. A method for stimulating and/or expanding T cells in a mammal, 
comprising administering to a mammal a vaccine comprising: 

(a) one or more of: 

(i) a WTl polypeptide; 

(ii) a polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen-presenting cell that expresses a WTl 

polypeptide; and 

(b) a non-specific immune response enhancer; 

and thereby stimulating and/or expanding T ceUs in a mammal. 
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70. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a patient, comprising administering to a patient T 
cells prepared according to the method of claim 63. 

71. A method according to claim 70, wherein the bone marrow, 
peripheral blood or fraction is obtained from a patient afOicted with a malignant disease 
associated with WTl expression. 

72. A method according to claim 70, wherein the bone marrow, _ 
peripheral blood or fraction is obtained from a mamma) that is not afiBicted with a 
malignant disease associated with WTl expression. 

73. A method for monitoring the effectiveness of an immimization or 
therapy for a malignant disease associated with WTl expression in a patient, 
comprising the steps of: 

(a) incubating a first biological sample with one or more of: 

(i) ' a WTl polypeptide; 

(ii) a polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen-presenting cell that expresses a WTl 

polypeptide 

wherein the first biological sample is obtained from a patient prior to a 
therapy or immunization, and wherein the incubation is performed under conditions and 
for a time sufficient to allow immunocomplexes to form; 

(b) detecting immunocomplexes formed between the WTl 
polypeptide and antibodies in the biological sample that specifically bind to the WTl 
polypeptide; 

(c) repeating steps (a) and (b) using a second biological sample 
obtained from the patient following therapy or inununization; and 
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(d) comparing the number of immunocomplexes detected in the first 
and second biological samples, and therefirom monitoring the effectiveness of the 
therapy or immunization in the patient. 

74. A method according to claim 73, wherein the step of detecting 
comprises (a) incubating the immunocomplexes with a detection reagent that is capable 
of binding to the inununocomplexes, herein the detection reagent comprises a reporter 
group, (b) removing unbound detection reagent, and (c) detecting the presence or 
absence of the reporter group. 

75. A method according to claim 74, wherein the detection reagent 
comprises a second antibody, or antigen-binding firagment thereoi^ capable of binding to 
the antibodies that specifically bind to the WTl polypeptide. 

76. A method according to claim 74, wherein die detection reagent 
comprises Protein A. 

77. A method according to claim 74, wherein the reporter group is 
selected firom the group consisting of radioisotopes, fluorescent groiq>s, luminescent 
groups, enzymes, biotin and dye particles. 

78. A method according to claim 73 wherein a reporter group is 
bound to the WTl polypeptide, and wherein the step of detecting comprises removing 
unbound WTl polypeptide and subsequently detecting the presence or absence of the 
reporter group. 

79. A method for monitoring the effectiveness of an immunization or 
therapy for a malignant disease associated with WTl expression in a patient, 
comprismg the steps of: 

(a) incubating a first biological sample with one or more of: 
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(i) a WTl polypeptide; 

(ii) a WTl polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen-presenting cell that expresses a WTl 

polypeptide; 

wherein the biological sample comprises CD4+ and/or CD84- T cells and 
is obtained from a patient prior to a therapy or immunization, and wherein the 
incubation is performed under conditions and for a time sufficient to aUow specific 
activation, proliferation and/or lysis of T cells; 

(b) detecting an amount of activation, proliferation and/or lysis of the 

T cells; 

(c) repeating steps (a) and (b) using a second biological sample 
comprising CD4+ and/or CD8+ T cells, wherein the second biological sample is 
obtained from the same patient following therapy or immunization; and 

(d) comparing the amount of activation, proliferation and/or lysis of 
T cells in the first and second biological samples, and therefit)m monitoring the 
effectiveness of the therapy or immimization in the patient. 

80. A method according to claim 73 or claim 79, wherein the 
malignant disease is a cancer or a leukemia. 

81. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a patient, comprising the steps of: 

(a) incubating CD4+ T cells isolated from a patient with one or more 

of. 

(i) a WTl polypeptide; 

(ii) a polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen presenting cell that expresses a WTl 

polypeptide; 

such that the T cells proliferate; and 
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(b) administering to the patient an efifective amount of the 
proliferated T cells, and therefrom inhibiting the development of a malignant disease in 
the patient 

82. A method accorduig to claim 81, wherein the malignant disease 
is a cancer or a leukemia. 

83. A method according to claim 81, wherein the step of incubating 
the T cells is repeated one or more times. 

84. A method for inhibiting the development of a malignant disease 
associated with WTl expression in a patient, comprising the steps of: 

(a) incubadng CD4~^ T cells isolated from a patient with one or more 

of: 

(i) a WTl polypeptide; 

(ii) a polynucleotide encoding a WTl polypeptide; or 

(iii) an antigen pres^iting cell tfiat expresses a WTl 
polypeptide; > 

such that the T cells proliferate; 

(b) cloning one or more cells that proliferated in the presence of 
WTl polypeptide; and 

(c) administering to the patient an effective amoimt of the cloned 

T cells. 

85. A method according to claim 84, wherein the malignant disease 
is a cancer or a leukemia. 

86. A method for inhibiting tiie development of a malignant disease 
associated with WTl expression in a patient, comprising the steps of: 
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SEQUENCE LISTING 



<110> Corixa Corporation et al. 

<120> COMPOSITIONS AND METHODS FOR WTl 
SPECIFIC IMMUNOTHERAPY 

<130> 210121. 533PC 



<140> PCT 

<141> 2000-10-04 

<160> 357 

<170> FastSEQ for Windows Version 3.0 



<210> 1 

<211> 17 

<212> PRT 

<213> Homo sapien 



<400> 1 

Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro Ser Leu Gly Gly Gly 

15 10 15 

Gly 



<210> 2 

<211> 23 

<212> PRT 

<213> Homo sapien 

<400> 2 

Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe Pro Asn Ala Pro 

15 10 15 

Tyr Leu Pro Ser Cys Leu Glu 
20 



<210> 3 

<211> 23 

<212> PRT 

<213> Mus musculus 



<400> 3 

Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe Pro Asn Ala Pro 

15 10 15 

Tyr Leu Pro Ser Cys Leu Glu 
20 



<210> 4 

<211> 19 

<212> PRT 

<213> Homo sapien 



<400> 4 

Gly Ala Thr Leu Lys Gly Val Ala Ala Gly Ser Ser Ser Ser Val Lys 
1 5 10 15 
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Trp Thr Glu 



<210> 5 

<211> 22 

<212> DNA 

<213> Homo sapien 

<400>. 5 

gagagtcaga cttgaaagca gt 22 

<210> 6 

<211> 20 

<212> DNA 

<213> .Homp sapien 



<210> 7 

<211> 27 

<212> DNA 

<213> Homo sapien 

<400> 7 

gagcatgcat gggctccgac gtgcggg 27 

<210> 8 

<211> 25 

<212> DNA 

<213> Homo sapien 



<210> 9 

<211> 18 

<212> DNA 

<213> Mus mus cuius 

<400> 9 

tccgagccgc acctcatg 18 

<210> 10 

<211> 18 

<212> DNA 

<213> Mus musculus 

<400> 10 

gcctgggatg ctggactg 18 

<210> 11 

<211> 27 

<212> DNA 

<213> Mus musculus 



<400> 6 
ctgagcctca gcaaatgggc 



20 



<400> 8 
ggggtaccca ctgaacggtc cccga 



25 



<400> 11 
gagcatgcga tgggttccga cgtgcgg 



27 
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<210> 12 

<211> 29 

<212> DNA 

<213> Mus musculus 

<400> 12 
ggggtacctc aaagcgccac gtggagttt 

<210> 13 
<211> 17 
<212> PRT 

<213> Mus musculus 
<400> 13 

Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Ser Ser Leu Gly Gly Gly 

15 10 15 

Gly 



<210> 14 
<211> 19 
<212> PRT 

<213> Mus miisculus 
<400> 14 

Gly Ala Thr Leu Lys Gly Met Ala Ala Gly Ser Ser Ser Ser Val Lys 

1 5 * 10 15 

Trp Thr Glu 



<210> 15 

<211> 15 

<212> PRT 

<213> Homo sapien 

<400> 15 

Arg He His Thr His Gly Vai Phe Arg Gly He Gin Asp Val Arg 
15 10 15 

<210> 16 
<211> 15 
<212> PRT 

<213> Mus musculus 
<400> 16 

Arg He His Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg 
15 10 15 

<210> 17 
<211> 14 
<212> PRT 

<213> Mus musculus 
<400> 17 

Val Arg Arg Val Ser Gly Val Ala Pro Thr Leu Val Arg Ser 
15 10 
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<210> 18 

<211> 14 

<212> PRT 

<213> Homo sapien 

<400> 18 

Val Arg Arg Val Pro Gly Val Ala Pro Thr Leu Val Arg Ser 
1 5 10 

<210> 19 

<211> 15 

<212> PRT 

<213> Homo sapien 

<400> 19 

Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val Arg His His 
15 10 15 

<210> 20 ' - 

<211> 15 
<212> PRT 

<213> Mus musculus 

<400> 20 

Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val Arg His His 
15 10 15 

<210> 21 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 21 

cccaggctgc aataagagat a 21 

<210> 22 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 22 

atgttgtgat ggcggaccaa t 21 

<210> 23 

<211> 20 

<212> DNA 

<213> Homo sapien 

<400> 23 

gtggggcgcc ccaggcacca 20 

<210> 24 

<211> 24 

<212> DNA 

<213> Homo sapien 



<400> 24 
gtccttaatg ctacgcacga tttc 



24 
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<210> 25 

<211> 21 

<212> DNA 

<213> Homo sapien 

<400> 25 
ggcatctgag accagtgaiga a 

<210> 26 

<211> 21 

<212> DNA 

<213> Homo sapien 

<400> 26 
gctgtcccac ttacagatgc a 

<210> 27 

<211> 21 

<212> DNA 

<213> Homo sapien 

<400> 27 
tcaaagcgcc agctggagtt t 

<210> 28 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 28 

Ala Ala Gly Ser Ser Ser Ser Val Lys 
1 5 

<210> 29 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 29 

Ala Ala Gin Phe Pro Asn His Ser Phe 
1 5 

<210> 30 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 30 

Ala Glu Pro His Glu Glu Gin Cys Leu 
1 5 

<210> 31 

<211> 9 

<212> PRT 

<213> Homo sapien 



<400> 31 
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Ala Gly Ala Cys Arg Tyr Gly Pro Phe 
1 5 

<210> 32 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 32 

Ala Gly Ser Ser Ser Ser Val Lys Trp 
1 5 

<210> 33 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 33 

Ala lie Arg Asn Gin Gly Tyr Ser Thr 
1 5 

<210> 34 

<211> 9 

<212> PRT 

<213> Homo sapien 

<4p0> 34 

Ala Leu Leu Pro Ala Val Pro Ser Leu 
1 5 

<210> 35 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 35 

/Via Leu Leu Pro Ala Val Ser Ser Leu 
1 5 

<210> 36 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 36 

Ala Gin Phe Pro Asn His Ser Phe Lys 
1 5 

<210> 37 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 37 

Ala Gin Trp Ala Pro Val Leu Asp Phe 
1 5 



<210> 38 
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<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 38 

Ala Arg Met Phe Pro Asn Ala Pro Tyr 
1 5 

<210> 39 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 39 

Ala Arg Ser Asp Glu Leu Val Arg His 
1 5 

<210> 40 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 40 

Ala Ser Ser Gly Gin Ala Arg Met Phe 
1 5 

<210> 41 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 41 

Ala Tyr Gly Ser Leu Gly Gly Pro Ala 
1 5 

<210> 42 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 42 

Ala Tyr Pro Gly Cys Asn Lys Arg Tyr 
1 5 

<210> 43 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 43 

Cys Ala Leu Pro Val Ser Gly Ala Ala 
1 5 

<210> 44 

<211> 9 

<212> PRT 

<213> Homo sapien 
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<400> 44 

Cys Ala Tyr Pro Gly Cys Asn Lys Arg 
1 5 

<210> 45 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 45 

Cys His Thr Pro Thr Asp Ser Cys Thr 
1 5 

<210> 46 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 46 

Cys Lys Thr Cys Gin Arg Lys Phe Ser 
1 5 

<210> 47 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 47 

Cys Leu Glu Ser Gin Pro Ala lie Arg 

1 ■ 5 

<210> 48 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 48 

Cys Leu Ser Ala Phe Thr Val His Phe 
1 5 

<210> 49 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 49 

Cys Met Thr Trp Asn Gin Met Asn Leu 
1 5 

<210> 50 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 50 

Cys Arg Trp Pro Ser Cys Gin Lys Lys 
1 5 
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<210> 51 
<211> 9 
. <212> PRT 

<213> Homo sapien 

<400> 51 

Cys Arg Tyr Gly Pro Phe Gly Pro Pro 

1 - 5 - 

<210> 52 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 52 

Cys Thr Gly Ser Gin Ala Leu Leu Leu 
1 5 

<210> 53 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 53 

Asp Glu Leu Val Arg His His Asn Met 
1 5 

<210> 54 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 54 

Asp Phe Ala Pro Pro Gly Ala Ser Ala 
1 5 

<210> 55 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 55 

Asp Phe Lys Asp Cys Glu Arg Arg Phe 
1 5 

<210> 56 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 56 

Asp Gly Thr Pro Ser Tyr Gly His Thr 
1 5 

<210> 57 

<211> 9 

<212> PRT 

<213> Homo sapien 
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<400> 57 

Asp His Leu Lys Thr His Thr Arg Thr 
1 5 

<210> 58 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 58 

Asp Leu Asn Ala Leu Leu Pro Ala Val 
1 5 

<210> 59 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 59 

Asp Pro Met Gly Gin Gin Gly Ser Leu 
1 5 

<210> 60 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 60 

Asp Gin Leu Lys Arg His Gin Arg Arg 
1 5 

<210> 61 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 61 

Asp Ser Cys Thr Gly Ser Gin Ala Leu 
1 5 

<210> 62 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 62 

Asp Val Arg Asp Leu Asn Ala Leu Leu 
1 5 

<210> 63 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 63 

Asp Val Arg Arg Val Pro Gly Val Ala 
1 5 



WO01AS5273 



PCT/USOO/27465 



11 



<210> 64 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 64 

Glu Asp Pro Met Gly Gin Gin Gly Ser 
1 5 

<210> 65 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 65 

Glu Glu Gin Cys Leu Ser Ala Phe Thr 
1 5 

<210> 66 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 66 

Glu Lys Pro Tyr Gin Cys Asp Phe Lys 
1 5 

<210> 67 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 67 

Glu Lys Arg Pro Phe Met Cys Ala Tyr 
1 5 

<210> 68 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 68 

Glu Pro His Glu Glu Gin Cys Leu Ser 
1 5 

<210> 69 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 69 

Glu Gin Cys Leu Ser Ala Phe Thr Val 
1 5 



<210> 70 
<211> 9 
<212> PRT 
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<213> Hcoao sapien 
<400> 70 

Glu Ser Asp Asn His Thr Ala Pro He 
1 5 

<210> 71 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 71 

Glu Ser Asp Asn His Thr Thr Pro He 

1 5 

<210> 72 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 72 

Glu Ser Gin Pro Ala lie Arg Asn Gin 

<210> 73 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 73 

Glu Thr Ser Glu Lys Arg Pro Phe Met 

<210> 74 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 74 

Phe Ala Pro Pro Gly Ala Ser Ala Tyr 
1 5 

<210> 75 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 75 

Phe Ala Arg Ser Asp Glu Leu Val Arg 
1 5 

<210> 76 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 76 

Phe Gly Pro Pro Pro Pro* Ser Gin Ala 
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<210> 77 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 77 

Phe Lys Asp Cys Glu Arg Arg Phe Ser 
1 5 

<210> 78 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 78 

Phe Lys Leu Ser His Leu Gin Met His 
1 5 

<210> 79 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 79 

Phe Pro Asn Ala Pro Tyr Leu Pro Ser 
1 5 

<210> 80 
<211> 9 
<212> PRT 

<213> Homo sapien , 
<400> 80 

Phe Gin Cys Lys Thr Cys Gin Arg Lys 
1 5 

<210> 81 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 81 

Phe Arg Gly lie Gin Asp Val Arg Arg 
1 5 

<210> 82 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 82 

Phe Ser Gly Gin Phe Thr Gly Thr Ala 
1 5 



<210> 83 
<211> 9 
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<212> PRT 

<213> Homo sapien 

<400> 83 

Phe Ser Arg Ser Asp Gin Leu Lys Arg 
1 5 

<210> 84 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 84 

Phe Thr Gly Thr Ala Gly Ala Cys Arg 
1 5 

<210> 85 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 85 

Phe Thr Val His Phe Ser Gly Gin Phe 
1 5 

<210> 86 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 86 

Gly Ala Ala Gin Trp Ala Pro Val Leu 
1 5 

<210> 87 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 87 

Gly Ala Glu Pro His Glu Glu Gin Cys 
1 5 

<210> 88 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 88 

Gly Ala Thr Leu Lys Gly Val Ala Ala 
1 5 

<210> 89 

<211> 9 

<212> PRT 

<213> Homo sapien 



<400> 89 
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Gly Cys Ala Leu Pro Val Ser Gly Ala 
1 5 

<210> 90 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 90 

Gly Cys Asn Lys Acq Tyr Phe Lys Leu 
1 5 

<210> 91 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 91 

Gly Glu Lys Pro Tyr Gin Cys Asp Phe 
1 5 

<210> 92 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 92 

Gly Gly Gly Gly Cys Ala Leu Pro Val" 
1 5 

<210> 93 
<211> 9 

<212> PRT ♦ 
<213> Homo sapien 

<400> 93 

Gly Gly Pro Ala Pro Pro Pro Ala Pro 
1 5 

<210> 94 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 94 

Gly His Thr Pro Ser His His Ala Ala 
1 5 

<210> 95 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 95 

Gly Lys Thr Ser Glu Lys Pro Phe Ser 
1 5 



<210> 96 
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<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 96 

Gly Pro Phe Gly Pro Pro Pro Pro Ser 
1 5 

<210> 97 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 97 

Gly Pro Pro Pro Pro Ser Gin Ala Ser 
1 5 

<210> 98 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 98 

Gly Gin Ala Arg Met Phe Pro Asn Ala 
1 5 

<210> 99 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 99 

Gly Gin Phe Thr Gly Thr Ala Gly Ala 
1 5 

<210> 100 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 100 
Gly Gin Ser Asn His Ser Thr Gly Tyr 
1 5 

<210> 101 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 101 
Gly Ser Asp Val Arg Asp Leu Asn Ala 
1 5 

<210> 102 

<211> 9 

<212> PRT 

<213> Homo sapien 
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<400> 102 

Gly Ser Gin Ala Leu Leu Leu Arg Thr 
1 5 

<210> 103 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 103 
Gly Val Phe Arg Gly lie Gin Asp Val 
1 5 

<210> 104 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 104 

Gly Val Lys Pro Phe Gin Cys Lys Thr 
1 5 

<210> 105 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 105 
Gly Tyr Glu Ser Asp Asn His Thr Ala 
1 5 

<210> 106 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 106 
Gly Tyr Glu Ser Asp Asn His Thr Thr 
1 5 

<210> 107 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 107 
His Glu Glu Gin Cys Leu Ser Ala Phe 
1 5 

<210> 108 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 108 

His His Asn Met His Gin Arg Asn Met 
1 5 
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<210> 109 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 109 
His Gin Arg Arg His Thr Gly Val Lys 
1 5 

<210> 110 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 110 
His Ser Phe Lys His Glu Asp Pro Met 
1 5 

<210> 111 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 111 
His Ser Arg Lys His Thr Gly Glu Lys 
1 5 

<210> 112 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 112 
His Thr Gly Glu Lys Pro Tyr Gin Cys 
1 5 

<210> 113 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 113 
His Thr His Gly Val Phe Arg Gly lie 
1 5 

<210> 114 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 114 
His Thr Arg Thr His Thr Gly Lys Thr 
1 5 

<210> 115 

<211> 9 

<212> PRT 

<213> Homo sapien 
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<400> 115 
His Thr Thr Pro lie Leu Cys Gly Ala 
1 5 

<210> 116 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 116 
lie Leu Cy3 Gly Ala Gin Tyr Arg lie 

1 5 ' 

<210> 117 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 117 
He Arg Asn Gin Gly Tyr Ser Thr Val 
1 5 

<210> 118 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 118 
Lys Asp Cys Glu Arg Arg Phe Ser JVrg 
1 5 

<210> 119 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 119 
Lys Phe Ala Arg Ser Asp Glu Leu Val 
1 5 

<210> 120 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 120 
Lys Phe Ser Arg Ser Asp His Leu Lys 
1 5 

<210> 121 
<211> 9 
<212> PRT 
<213> Homo sapien 



<400> 121 
Lys His Glu Asp Pro Met Gly Gin Gin 
1 5 
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<210> 122 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 122 

Lys Lys Phe Ala Arg Ser Asp Glu Leu 
1 5 

<210> 123 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 123 
Lys Pro Phe Ser Cys Arg Trp Pro Ser 
1 5 

<210> 124 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 124 

Lys Pro Tyr Gin Cys Asp Phe Lys Asp 
1 5 

<210> 125 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 125 
Lys Gin Glu Pro Ser Trp Gly Gly Ala 
1 5 

<210> 126 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 126 
Lys Arg His Gin Arg Arg His Thr Gly 
1 5 

<210> 127 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 127 

Lys Arg Tyr Phe Lys Leu Ser His Leu 
1 5 

<210> 128 
<211> 9 
<212> PRT 
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<213> Homo sapien 
<400> 128 

Lys Thr Cys Gin Arg Lys Phe Ser Arg 
1 5 

<210> 129 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 129 
Lys Thr Ser Glu Lys Pro Phe Ser Cys 
1 5 

<210> 130 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 130 

Leu Asp Phe Ala Pro Pro Gly Ala Ser 
1 5 

<210> 131 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 131 

Leu Glu Cys Met Thr Trp Asn Gin Met 
1 5 

<210> 132 

<211> 9 

<212> PRT 

•<213> Homo sapien 

<400> 132 

Leu Glu Ser Gin Pro Ala lie Arg Asn 
1 5 

<210> 133 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 133 

Leu Gly Ala Thr Leu Lys Gly Val Ala 
1 5 

<210> 134 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 134 

Leu Gly Gly Gly Gly Gly Cys Ala Leu 
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1 5 

<210> 135 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 135 
Leu Lys Gly Val Ala Ala Gly Ser Ser 
1 5 

<210> 136 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 136 
Leu Lys Arg His Gin Arg Arg His Thr 
1 5 

<210> 137 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 137 
Leu Lys Thr His Thr Arg Thr His Thr 
1 5 

<210> 138 
<211> 9 
<212> PRT 

<213> Homo sapien > 

<400> 138 
Leu Pro Val Ser Gly Ala Ala Gin Trp 
1 5 

<210> 139 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 139 
Leu Gin Met His Ser Arg Lys His Thr 
1 5 

<210> 140 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 140 
Leu Arg Thr Pro Tyr Ser Ser Asp Asn 
1 5 

<210> 141 
<211> 9 
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<212> PRT 

<213> Homo sapien 

<400> 141 
Leu Ser His Leu Gin Met His Ser Arg 
1 5 

<210> 142 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 142 
Met Cys Ala Tyr Pro Gly Cys Asn Lys 
1 5 

<210> 143 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 143 
Met His Gin Arg Asn Met Thr Lys Leu 
1 5 

<210> 144 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 144 
Asn Ala Pro Tyr Leu Pro Ser Cys Leu 
1 5 . 

<210> 145 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 145 
Asn Lys Arg Tyr Phe Lys Leu Ser His 
1 5 

<210> 146 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 146 
Asn Leu Gly Ala Thr Leu Lys Gly Val 
1 5 

<210> 147 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 147 
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Asn Leu Tyr Gin Met Thr Ser Gin Leu 
1 5 

<210> 148 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 148 
Asn Met His Gin Arg Asn Met Thr Lys 
1 5 

<210> 149 
<211> 9 
<212>- PRT 
<213> Homo sapien 

<400> 149 
Asn Met Thr Lys Leu Gin Leu Ala Leu 
1 5 

<210> 150 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 150 
Asn Gin Gly Tyr Ser Thr Val Thr Phe 
1 5 

<210> 151 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 151 
Asn Gin Met Asn Leu Gly Ala Thr Leu 
1 5 

<210> 152 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 152 
Pro Ala lie Arg Asn Gin Gly Tyr Ser 
1 5 

<210> 153 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 153 
Pro Gly Ala Ser Ala Tyr Gly Ser Leu 
1 5 



<210> 154 
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<211> 9 

<212>'PRT 

<213> Homo sapien 

<400> 154 

Pro His Glu Glu Gin Cys Leu Ser Ala 
1 5 

<210> 155 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 155 
Pro lie Leu Cys Gly Ala Gin Tyr Arg 
1 5 

<210> 156 
<211> 9 
<212> PRT 
<213> Hatao sapien 

<400> 156 
Pro Pro Pro Pro. His Ser Phe lie Lys 
1 5 

<210> 157 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 157 
Pro Pro Pro Pro Pro His Sei> Phe lie 
1 5 

<210> 158 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 158 
Pro Pro Pro Pro Pro Pro His Ser Phe 
1 5 

<210> 159 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 159 
Pro Ser Cys Gin Lys Lys Phe Ala Arg 
1 5 

<210> 160 
<211> 9 
<212> PRT 
<213> Homo sapien 
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<400> 160 
Gin Ala Leu Leu Leu Arg Thr Pro Tyr 
1 5 

<210> 161 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 161 
Gin Ala Ser Ser Gly Gin Ala Arg Met 

<210> 162 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 162 
Gin Cys Asp Phe Lys Asp Cys Glu Arg 
1 5 

<210> 163 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 163 
Gin Cys Lys Thr Cys Gin Arg Lys Phe 
1 5 

<210> 164 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 164 
Gin Asp Val Arg Arg Val Pro Gly Val 
1 5 

<210> 165 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 165 
Gin Phe Thr Gly Thr Ala Gly Ala Cys 
1 5 

<210> 166 
<211> 9 
<212> PRT 
<213> Homo sapien 



<400> 166 
Gin Gly Ser Leu Gly Glu Gin Gin Tyr 
1 5 
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<210> 167 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 167 

Gin Leu Glu Cys Met Thr Trp Asn Gin 
1 5 

<210> 168 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 168' 
Gin Met Asn Leu Gly Ala Thr Leu Lys 
1 5 

<210> 169 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 169 
Gin Met Thr Ser Gin Leu Glu Cys Met 
1 5 

<210> 170 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 170 
Gin Pro Ala lie Arg Asn Gin Gly Tyr 
1 5 

<210> 171 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 171 
Gin Gin Tyr Ser Val Pro Pro Pro Val 
1 5 

<210> 172 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 172 
Gin Arg Lys Phe Ser Arg Ser Asp His 
1 5 

<210> 173 

<211> 9 

<212> PRT 

<213> Homo sapien 
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<400> 173 
Gin Arg Asn Met Thr Lys Leu Gin Leu 
1 5 

<210> 174 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 174 

Gin Trp Ala Pro Val Leu Asp Phe Ala 
1 5 

<210> 175 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 175 

Gin Tyr Arg lie His Thr His Gly Val 
1 5 

<210> 176 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 176 
Gin Tyr Ser Val Pro Pro Pro Val Tyr 
1 5 

<210> 177 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 177 

Arg Asp Leu Asn Ala Leu Leu Pro Ala 
1 5 

<210> 178 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 178 
Arg Phe Ser Arg Ser Asp Gin Leu Lys 
1 5 

<210> 179 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 179 
Arg Gly lie Gin Asp Val Arg Arg Val 
1 5 
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<210> 180 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 180 
Arg His His Asn Met His Gin Arg Asn 
1 5 

<210> 181 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 181 
Arg His Gin Arg Arg His Thr Gly Val 
1 5 

<210> 182 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 182 

• Arg He His Thr His Gly Val Phe Arg 
1 5 

<210> 
<211> 
<212> 
<213> 

<400> 
Arg Lys Phe 
1 

<210> 184 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 184 
Arg Lys His Thr Gly Glu Lys Pro Tyr 
1 5 

<210> 185 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 185 
Arg Met Phe Pro Asn Ala Pro Tyr Leu* 
1 5 



183 
9 

PRT 

Homo sapien 

* 

183 

Ser Arg Ser Asp His Leu 
5 



<210> 186 
<211> 9 
<212> PRT 
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<213> Homo sapien 

<400> 186 
Arg Asn Met Thr Lys Leu Gin Leu Ala 
1 5 

<210> 187 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 187 
Arg Arg Phe Ser Arg Ser Asp Gin Leu 

1 5 

<210> 188 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 188 
Arg Arg His Thr Gly Val Lys Pro Phe 
1 5 

<210> 189 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 189 
Arg Arg Val Pro Gly Val Ala Pro Thr 

1 5 

<210> 190 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 190 
Arg Ser Ala Ser Glu Thr Ser Glu Lys 
1 5 

<210> 191 
<211> 9 
• <212> PRT 
<213> Homo sapien 

<400> 191 
Arg Ser Asp Glu Leu Val Arg His His 
1 5 

<210> 192 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 192 
Arg Ser Asp His Leu Lys Thr His Thr 
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<210> 193 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 193 
Arg Ser Asp Gin Leu Lys Arg His Gin 
1 5 

<210> 194 
<211>* 9 
<212> PRT 
<213> Homo sapien 

<400> 194 

Arg Thr Pro Tyr Ser Ser Asp Asn Leu 
1 5 

<210> 195 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 195 
Arg Val Pro Gly Val Ala Pro Thr Leu 
1 5 

<210> 196 
<211> 9 
<212> PRT 

<213> Homo sapien * 

<400> 196 
Arg Trp Pro Ser Cys Gin Lys Lys Phe 
1 5 

<210> 197 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 197 
Ser Ala Ser Glu Thr Ser Glu Lys Arg 
1 5 

<210> 198 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 198 
Ser Cys Leu Glu Ser Gin Pro Ala He 
1 5 



<210> 199 
<211> 9 
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<212> PRT 

<213> Homo sapien 

<400> 199 
Ser Cys Leu Glu Ser Gin Pro Thr lie 
1 5 

<210> 200 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 200 
Ser Cys Gin Lys Lys Phe Ala Arg Ser 
1 5 

<210> 201 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 201 
Ser Cys Arg Trp Pro Ser Cys Gin Lys 
1 5 

<210> 202 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 202 
Ser Cys Thr Gly Ser Gin Ala Leu Leu 
1 5 

<210> 203 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 203 
Ser Asp Glu Leu Val Arg His His Asn 
1 5 

<210> 204 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 204 

Ser Asp Asn His Thr Thr Pro lie Leu 
1 5 

<210> 205 
<211> 9 
<212> PRT 
<213> Homo sapien 



<400> 205 
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Ser Asp Ash Leu Tyr Gin Met Thr Ser 
1 5 

<210> 206 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 206 
Ser Asp Val Arg Asp Leu Asn Ala Leu 
1 5 

<210> 207 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 207 
Ser Glu Lys Pro Phe Ser Cys Arg Trp 
1 5 

<210> 208 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 208 
Ser Glu Lys Arg Pro Phe Met Cys Ala 
1 5 

<210> 209 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 209 
Ser Glu Thr Ser Glu Lys Arg Pro Phe 
1 5 

<210> 210 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 210 
Ser Phe lie Lys* Gin Glu Pro Ser Trp 
1 5 

<210> 211 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 211 
Ser Gly Ala Ala Gin Trp Ala Pro Val 
1 5 



<210> 212 
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<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 212 
Ser Gly Gin Ala Arg Met Phe Pro Asn 
1 5 

<210> 213 
<211> 9 
<212> PRT 
<213> Homo sapien 

. <400> 213 
Ser His His Ala Ala Gin Phe Pro Asn 
1 -.5 

<210> 214 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 214 
Ser Leu Gly Glu Gin Gin Tyr Ser Val 
1 5 

<210> 215 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 215 
Ser Leu Gly Gly Gly Gly Gly Cys Ala 
1 5 

<210> 216 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 216 
Ser Gin Ala Ser Ser Gly Gin Ala Arg 
1 5 

<210> 217 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 217 
Ser Ser Asp Asn Leu Tyr Gin Met Thr 
1 5 

<210> 218 
<211> 9 
<212> PRT 
<213> Homo sapien 
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<400> 218 
Ser Val Pro Pro Pro Val Tyr Gly Cys 
1 5 

<210> 219 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 219 
Thr Cys Gin Arg Lys Phe Ser Arg Ser 
1 5 

<210> 220 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 220 
Thr Asp Ser Cys Thr Gly Ser Gin Ala 
1 5 

<210> 221 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 221 
Thr Glu Gly Gin Ser Asn His Ser Thr 
1 5 

<210> 222 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 222 
Thr Gly Lys Thr Ser Glu Lys Pro Phe 
1 5 

<210> 223 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 223 
Thr Gly Ser Gin Ala Leu Leu Leu Arg 
1 5 

<210> 224 
<211> 9 
<212> PRT 
<213> Homo sapien 



<400> 224 
Thr Gly Thr Ala Gly Ala Cys Arg Tyr 
1 5 
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<210> 225 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 225 
Thr Gly Tyr Glu Ser Asp Asn His Thr 
1 5 

<210> 226 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 226 
Thr Leu Val Arg Ser Ala Ser Glu Thr 
1 5 

<210> 227 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 227 
Thr Pro lie Leu Cys Gly Ala Gin Tyr 
1 5 

<210> 228 
,<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 228 
Thr Pro Ser His His Ala Ala Gin Phe 
1 5 

<210> 229 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 229 
Thr Pro Ser Tyr Gly His Thr Pro Ser 
1 5 

<210> 230 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 230 
Thr Pro Thr Asp Ser Cys Thr Gly Ser 
1 5 

<210> 231 
<211> 9 
<212> PRT 
<213> Homo sapien 
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<400> 231 

Thr Pro Tyr Ser Ser Asp Asn Leu Tyr 
1 5 

<210> 232 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 232 

Thr Ser Glu Lys Pro Phe Ser Cys Arg 
1 5 

<210> 233 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 233 

Thr Ser Glu Lys Arg Pro Phe Met Cys 
1 5 

<210> 234 

<211> 9 

<212> PRT 

<213> Homo' sapien 

<400> 234 

Thr Ser Gin Leu Glu Cys Met Thr Trp 
1 5 

<210> 235 

<211> 9 

<2I2> PRT 

<213> Homo sapien 

<400> 235 

Thr Val His Phe Ser Gly Gin Phe Thr 
1 5 

<210> 236 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 236 
Val Ala Ala Gly Ser Ser Ser Ser Val 
1 5 

<210> 237 
<211> 9 
<212> PRT 
<213> Homo sapien 



<400> 237 

Val Ala Pro Thr Leu Val Arg Ser Ala 
1 5 
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<210> 238 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 238 
Val Phe Arg Gly lie Gin Asp Val Arg 
1 5 

<210> 239 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 239 
Val Lys Pro Phe Gin Cys Lys Thr Cys 
1 5 

<210> 240 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 240 
Val Lys Trp Thr Glu Gly Gin Ser Asn 
1 5 

<210> 241 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 241 
Val Leu Asp Phe Ala Pro Pro Gly Ala 
1 5 

<210> 242 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 242 
Val Pro Gly Val Ala Pro Thr Leu Val 
1 5 

<210> 243 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 243 
Val Arg His His Asn Met His Gin Arg 
1 5 

<210> 244 
<211> 9 
<212> PRT 



wo 01/25273 



PCT/USOO/27465 



39 



<213> Homo sapien 

<400> 244 
Val Thr Phe Asp Gly Thr Pro Ser Tyr 
1 5 

<210> 245 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 245 
Trp Asn Gin Met Asn Leu Gly Ala Thr 
1 5 

<210> 246 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 246 
Trp Pro Ser Cys Gin Lys Lys Phe Ala 
1 5 

<210> 247 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 247 
Trp Thr Glu Gly Gin Ser Asn His Ser 
1 5 

<210> 248 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 248 
Tyr Phe Lys Leu Ser His Leu Gin Met 
1 5 

<210> 249 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 249 
Tyr Gly His Thr Pro Ser His His Ala 
1 5 

<210> 250 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 250 
Tyr Pro Gly Cys Asn Lys Arg Tyr Phe 



wo 01/25273 



PCT/USOO/27465 



40 



1 5 

<210> 251 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 251 
Tyr Gin Met Thr Ser Gin Leu Glu Cys 
1 5 

<210> 252 
<211>. 9 
<212> PRT 
<213> Homo sapien 

<400> 252 
Tyr Acq He His Thr His Gly Val Phe 
1 5 

<210> 253 
<211> 9 
<212> PRT 
<213> Homo sapien 

<400> 253 
Tyr Ser Ser Asp Asn Leu Tyr Gin Met 
1 5 

<210> 254 
<211> 9 
<212> PRT 

<213> Mus musculus > 
<400> 254 

Ala Glu Pro His Glu Glu Gin Cys Leu 
1 • 5 

<210> 255 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 255 
Ala Leu Leu Pro Ala Val Ser Ser Leu 
1 5 

<210> 256 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 256 
Ala Tyr Gly Ser Leu Gly Gly Pro Ala 
1 5 

<210> 257 
<211> 9 
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<212> 
<213> 



PRT 

Mus musculus 



Ala 
1 



<400> 
Tyr Pro 



257 

Gly Cys Asn Lys Arg Tyr 
5 



<210> 258 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 258 
Cys Met Thr Trp Asn Gin Met Asn Leu 
1 5 

<210> 259 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 259 
Cys Thr Gly Ser Gin Ala Leu Leu Leu 
1 5 

<210> 260 
'<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 260 
Asp Gly Ala Pro Ser Tyr Gly His Thr 
1 5 

<210> 261 

<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 261 
Asp Leu Asn Ala Leu Leu Pro Ala Val 
1 5 

<210> 262 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 262 
Asp Pro Met Gly Gin Gin Gly Ser Leu 
1 5 

<210> 263 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 263 



wo 01/25273 



PCTAJSOO/27465 



42 



Asp Ser Cys Thr Gly Ser Gin Ala Leu 
1 5 

<210> 264 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 264 
Asp Val Arg Asp Leu Asn Ala Leu Leu 
1 5 

<210> 265 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 265 
Glu Gin Cys Leu Ser Ala Phe Thr Leu 
1 5 

<210> 266 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 266 
Glu Ser Asp Asn His Thr Ala Pro lie 
1 5 

<210> 267 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 267 
Phe Pro Asn Ala Pro Tyr Leu Pro Ser 
1 5 

<210> 268 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 268 
Gly Cys Asn Lys Arg Tyr Phe Lys Leu 
1 5 

<210> 269 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 269 
Gly Gin Ala Arg Met Phe Pro Asn Ala 
1 5 



<210> 270 
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<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 270 
Gly Val Phe Arg Gly lie Gin Asp Val 
1 5 

<210> 271 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 271 
Gly Tyr Glu Ser Asp Asn His Thr Ala 
1 5 

<210> 272 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 272 
His Ser Phe Lys His Glu Asp Pro Met 
1 5 

<210> 273 
<211> 9. 
<212> PRT 

<213> Mus musculus 

<400> 273 
His Thr His Gly Val Phe Arg Gly He 
1 5 

<210> 274 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 274 

lie Leu Cys Gly Ala Gin Tyr Arg He 
1 5 

<210> 275 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 275 
Lys Phe Ala Arg Ser Asp Glu Leu Val 
1 5 

<210> 276 
<211> 9 
<212> PRT 

<213> Mus musculus 
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<400> 276 
Lys Arg Tyr Phe Lys Leu Ser His Leu 
1 5 

<210> 277 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 277 
Lys Thr Ser Glu Lys Pro Phe Ser Cys 
1 5 

<210> 278 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 278 
Leu Glu Cys Met Thr Trp Asn Gin Met 
1 5 

<210> 279 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 279 
Leu Gly Gly Gly Gly Gly Cys Gly Leu 
1 5 

<210> 280 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 280 
Leu Gin Met His Ser Arg Lys His Thr 
1 5 

<210> 281 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 281 
Met His Gin Arg Asn Met Thr Lys Leu 
1 5 

<210> 282 

<211> 9 

<212> PRT 

<213> Mus musculus 



<400> 282 
Asn Ala Pro Tyr Leu Pro Ser Cys Leu 
1 5 
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<210> 283 
<211> 9 
<212> PRT 

<213> Mu3 musculus 

<400> 283 
hsn Leu Gly Ala Thr Leu Lys Gly Met 
1 5 

<210> 284 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 284 
Asn Leu Tyr Gin Met Thr Ser Gin Leu 
1 5 

<210> 285 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 285 
Asn Met Thr Lys Leu His Val Ala Leu 
1 5 

<210> 286 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 286 
Asn Gin Met Asn Leu Gly Ala Thr Leu 
1 5 

<210> 287 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 287 
Pro Gly Ala Ser Ala Tyr Gly Ser Leu 
1 5 

<210> 288 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 288 
Gin Ala Ser Ser Gly Gin Ala Arg Met 
1 5 

<210> 289 

<211> 9 

<212> PRT 

<213> Mus musculus 
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<400> 289 
Gin Met Thr Ser Gin Leu Glu Cys Met 
1 5 

<210> 290 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 290 
Gin Gin Tyr Ser Val Pro Pro Pro Val 
1 5 

<210>- 291 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 291 

Gin Tyr Arg lie His Thr His Gly Val 
1 5 

<210> 292 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 292 

Gin Tyr Ser Val Pro Pro Pro Val Tyr 
1 5 

<210> 293 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 293 

Arg Met Phe Pro Asn Ala Pro Tyr Leu 
1 5 

<210> 294 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 294 

Arg Thr Pro Tyr Ser Ser Asp Asn Leu 
1 5 

<210> 295 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 295 

Arg Val Ser Gly Val Ala Pro Thr Leu 
1 5 
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<210> 296 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 296 
Ser Cys Leu Glu Ser Gin Pro Thr lie 
1 5 

<210> 297 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 297 
Ser Cys Gin Lys Lys Phe Ala Arg Ser 
1 5 

<210> 298 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 298 
Ser Asp Val Arg Asp Leu Asn Ala Leu 
1 5 

<210> 299 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 299 
Ser Leu Gly Glu Gin Gin Tyr Ser Val 
1 5 

<210> 300 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 300 
Thr Cys Gin Arg Lys Phe Ser Arg Ser 
1 5 

<210> 301 
<211> 9 
<212> PRT 

<213> Mus musculus 
<400> 301 

Thr Glu Gly Gin Ser Asn His Gly lie' 
1 5 

<210> 302 
<211> 9 
<212> PRT 
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<213> Mus musculus 

<400> 302 
Thr Leu His Phe Ser Gly Gin Phe Thr 
1 5 

<210> 303 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 303 
Thr Leu Val Arg Ser Ala' Ser Glu Thr 
1 5 

<210> 304 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 304 
Val Leu Asp Phe Ala Pro Pro Gly Ala 
1 5 

<210> 305 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 305 
Trp Asn Gin Met Asn Leu Gly Ala Thr 
1 5 

<210> 306 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 306 
Tyr Phe Lys Leu Ser His Leu Gin Met 
1 5 

<210> 307 

<211> 9 

<212> PRT 

<213> Mus musculus 

<400> 307 
Tyr Gin Met Thr Ser Gin Leu Glu Cys 
1 5 

<210> 308 
<211> 9 
<212> PRT 

<213> Mus musculus 

<400> 308 
Tyr Ser Ser Asp Asn Leu Tyr Gin Met 
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1 5 

<210> 309 
<211> 6 
<212> PRT 
<213> Homo sapien 

<400> 309 
Gly Ala Ala Gin Trp Ala 
1 5 

<210> 310 
<211> 12 
<212> PRT 
<213> Homo sapien 

<400> 310 

Ala Ser Ala Tyr Gly Ser Leu Gly Gly Pro Ala Pro 
1 5 10 

<210> 311 
<211> 15 
<212> PRT 
<213> Homo sapien 

<400> 311 

Ala Phe Thr Val His Phe Ser Gly Gin Phe Thr Gly Thr Ala Gly 
15 10 15 

<210> 312 

<211> 5 
<212> PRT 

<213> Homo sapien , 

<400> 312 
His Ala Ala Gin Phe 
1 5 

<210> 313 
•<211> 32 
<212> PRT 
<213> Homo sapien 

<400> 313 

Cys His Thr Pro Thr Asp Ser Cys Thr Gly Ser Gin Ala Leu Leu Leu 

15 10 15 

Arg Thr Pro Tyr Ser Ser Asp Asn Leu Tyr Gin Met Thr Ser Gin Leu 
20 25 30 

<210> 314 
<211> 32 
<212> PRT 
<213> Homo sapien 

<400> 314 

Arg He His Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg Arg 

15 10 15 

Val Pro Gly Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser 
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20 25 30 

<210> 315 
<211> 4 
<212> PRT 
<213> Homo sapien 

<400> 315 
Arg Tyr Phe Lys 
1 

<210> 316 
<211> 14 
<212> PRT 
<213> Homo sapien 

<400> 316 

Glu Arg Arg Phe Ser Arg Ser Asp Gin Leu Lys Arg His Gin 
1 5 10 

<210> 317 
<211> 22 
<212> PRT 
<213> Homo sapien 

<400> 317 

Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr His Thr Arg Thr 

1 5 10 15 

His Thr Gly Lys Thr Ser 
20 

<210> 318 
<211> 21 
<212> PRT 
<213> Homo sapien 

<400> 318 

Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val Arg His His Asn 

15 10 15 

Met His Gin Arg Asn 
20 

<210> 319 
<211> 449 
<212> PRT 
<213> Homo sapien 

<400> 319 

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro 

1 5 10 15 

Ser Leu Gly Gly Gly Gly Gly Cys Ala Leu Pro Val Ser Gly Ala Ala 

20 25 30 

Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr 

35 40 45 

Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro Pro Pro Pro 

50 55 60 

Pro Pro Pro Pro His Ser Phe lie Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 
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Ala Glu. 


Pro 


His 


Glu 


Glu 


Gin 


Cys 


Leu Ser Ala Phe 


Thr Val His Phe 








85 








90 


95 


Ser Gly 


Gin 


Phe 


Thr 


Gly 


Thr 


Ala 


Gly Ala Cys Arg 


Tyr Gly Pro Phe 




100 










105 


110 


Gly Pro 


Pro 


Pro 


Pro 


Ser 


Gin 


Ala 


Ser Ser Gly Gin 


Ala Arg Met Phe 


115 










120 




125 


Pro Asn 


Ala 


Pro 


Tvr 


Leu 


Pro 


Ser 


Cys, Leu Glu Ser 


Gin Pro Ala He 


130 








135 




140 




Arcf Ash 


Gin 


Glv 


Tvr 


Ser 


Thr 


Val 


Thr Phe Asp Gly 


Thr Pro Ser Tyr 










150 






155 


160 


Gly His 


Thr 


Pro 


Ser 


His 


His 


Ala 


Ala Gin Phe Pro 


Asn His Ser Phe 






165 








170 


175 


T.t7« Hi Q 

MJjfi> nJLO 


Glu 


Asp 


Pro 


Met 


Glv 


Gin 


Gin Gly Ser Leu 


Gly Glu Gin Gin 




180 










185 


190 


Tyr Ser 


Val 


Pro 


Pro 


Pro 


Val 


Tvr 


Gly Cys His Thr 


Pro Thr Asp Ser 












200 




205 




CI V 


Ser 


Gin 


Ala 


Leu 


Leu 


Leu Arg Thr Pro 


Tyr Ser Ser Asp 










215 




220 




nail lid* 


lyt 


Gin 


Met 


Thr 


Ser 


Gin 


Leu Glu Cvs Met 


Thr Trp Asn Gin 








230 






235 


240 


Met Asn 




Glv 


Ala 


Thr 


Leu 


Lys 


Gly Val Ala Ala 


Gly Ser Ser Ser 






245 








250 


255 


06x vox 






Thr 


Glu 


Glv 


Gin 


Ser Asn His Ser 


Thr Gly Tyr Glu 














265 


270 


Ser Asp 


Asn 


His 


Thr 


Thr 


Pro 


He 


Leu Cys Gly Ala 


Gin Tyr Arg He 












280 




285 




His 


Glv 


Val 


Phe 


Arg 


Glv 

wj.y 


lie Gin Asp Val 


Arg Arg Val Pro 












295 




300 




Gly Val 


Ala 


Pro 


Thr 


Leu 


Val 


Ara 


Ser Ala Ser Glu 


Thr Ser Glu Lys 










310 






315 


320 


Ar^ Pro 


Phe 


Met 


Cys 


Ala 


Tvr 


Pro 


Gly Cys Asn Lys 


Arg Tyr Phe Lys 






325 








330 


335 


1(611 Ser 


His 


Leu 


Gin 


Met 


His 


Ser 


Arg Lys His Thr 


Gly Glu Lys Pro 






340 










345 


350 


Tyr Gin 


Cys 


Asp 


Phe 


Lvs 


Asp 


Cvs 


Glu Arg Arg Phe 


Ser Arg Ser Asp 


355 










360 




365 


Gin Leu 


Lys 


Arg 


His 


Gin 


Arg 


Arg 


His Thr Gly Val 


Lys Pro Phe Gin 


370 










375 




380 




Cys Lys 


Thr 


Cys 


Gin 


Arg 


Lys 


Phe 


Ser Arg Ser Asp 


His Leu Lys Thr 


385 








390 






395 


400 


His Thr 


Arg 


Thr 


His 


Thr 


Gly 


Lys 


Thr Ser Glu Lys 


Pro Phe Ser Cys 








405 








410 


415 


Arg Trp 


Pro 


Ser 


Cys 


Gin 


Lys 


Lys 


Phe Ala Arg Ser 


Asp Glu Leu Val 






420 










425 


430 


Arg His 


His 


Asn 


Met 


His 


Gin 


Arg 


Asn Met Thr Lys 


Leu Gin Leu Ala 




435 










440 




445 


Leu 


















<210> 


320 














<211> 


449 














<212> 


PRT 














<213> 


Mus 


musculus 








<400> 


320 














Met Gly Ser 


Asp 


Val 


Arg Asp 


Leu 


Asn' Ala Leu Leu 


Pro Ala Val Ser 


1 






5 








10 


15 


Ser Leu Gly 


Gly 


Gly Gly Gly 


Cys 


Gly Leu Pro Val 


Ser Gly Ala Ala 
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20 25 30 

Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr 

35 40 45 

Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro Pro Pro Pro 

50 55 60 

Pro Pro Pro Pro His Ser Phe lie Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 

Ala Glu Pro His Glu Glu Gin Cys Leu Ser Ala Phe Thr Leu His Phe 

85 90 95 

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe 

100 105 110 

Gly Pro Pro Pro Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe 

115 120 125 

Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Thr He 

130 135 140 

Arg Pisn Gin Gly Tyr Ser Thr Val Thr Phe Asp Gly Ala Pro Ser Tyr 
145 150 155 160 

Gly His Thr Pro Ser His His Ala Ala Gin Phe Pro Asn His Ser Phe 

165 170 175 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 

180 185 190 

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser 

195 200 205 

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 

210 215 220 

Asn Leu Tyr Gin Met Thr Ser Gin Leu Glu Cys Met Thr Trp Asn Gin 
225 . 230 235 240 

Met Asn Leu Gly Ala Thr Leu Lys Gly Met Ala Ala Gly Ser Ser Ser 

245 250 255 

Ser Val Lys Trp Thr Glu Gly Gin Ser Asn His Gly He Gly Tyr Glu 

260 265 270 

Ser Asp Asn His Thr Ala Pro He Leu Cys Gly Ala Gin Tyr Arg He 

275 , 280 285 

His Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg Arg Val Ser 

290 295 300 

Gly Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser Glu Lys 
305 310 315 320 

Arg Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys 

325 330 335 

Leu Ser His Leu Gin Met His Ser Arg Lys His Thr Gly Glu Lys Pro 

340 345 350 

Tyr Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Ser Arg Ser T^p 

355 360 365 

Gin Leu Lys Arg His Gin Arg Arg His Thr Gly Val Lys Pro Phe Gin 

370 375 380 

Cys Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr 
385 390 395 400 

His Thr Arg Thr His Thr Gly Lys Thr Ser Glu Lys Pro Phe Ser Cys 

405 410 415 

Arg Trp His Ser Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val 

420 425 430 

Arg His His Asn Met His Gin Arg Asn Met Thr Lys Leu His Val Ala 
435 440 445 

Leu 



<210> 321 
<211> 9 
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<212> PRT 

<213> Homo sapien and Mus musculus 

<400> 321 
Pro Ser Gin Ala Ser Ser Gly Gin Ala 
1 5 

<210> 322 

<211> 9 

<212> PRT 

<213> Homo sapien and Mus. musciilus 

<400> 322 
Ser Ser Gly Gin Ala Arg Met Phe Pro 
1 5 

<210> 323 
<211> 9 
<212> PRT 

<213> Homo sapien and Mus musculus 

<400> 323 
Gin Ala Arg Met Phe Pro Asn Ala Pro 
1 5 

<210> 324 
<211> 9 
<212> PRT 

<213> Homo sapien and Mus musculus 

<400> 324 
Met Phe Pro Asn Ala Pro Tyr Leu Pro 
1 5 

<210> 325 
<211> 9 
<212> PRT 

<213> Homo sapien and Mus musculus 

<400> 325 
Pro Asn Ala Pro Tyr Leu Pro Ser Cys 
1 5 

<210> 326 
<211> 9 
<212> PRT 

<213> Homo sapien and Mus musculus 

<400> 326 
Ala Pro Tyr Leu Pro Ser Cys Leu Glu 
1 5 



<210> 327 
<211> 261 
<212> PRT 
<213> Homo sapiens 
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<400> 327 

Met Trp Val Pro Val Val Phe Leu Thr Leu Ser Val Thr Trp He Gly 
5 10 15 

Ala Ala Pro Leu He Leu Ser Arg He Val Gly Gly Trp Glu Cys Glu 
20 25 30 

Lys His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala 
35 40 45 

Val Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala 
50 55 60 

His Cys rie Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu 
65 70 75 80 

Phe His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe 
85 90 95 

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn Arg Phe Leu Arg 
100 105 110 

Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu 
115 120 125 

Pro Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gin 
130 135 140 

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser He 
145 150 155 160 

Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gin Cys Val Asp Leu 
165 , 170 175 

His Val He Ser Asn Asp Val Cys Ala Gin Val His Pro Gin Lys Val 
180 185 190 

Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr 
195 200 205 

Cys Ser Gly Asp Ser Gly Gly Pro Leu Val Cys Asn Gly Val Leu Gin 
210 215 220 

Gly He Jhr Ser Trp Gly Ser Glu Pro Cys Ala Leu Pro Glu Arg Pro 
225 230 235 240 

Ser Leu Tyr Thr Lys Val Val His Tyr Arg Lys Trp He Lys Asp Thr 
245 250 255 

He Val Ala Asn Pro 
260 



<210> 328 
<211> 386 
<212> PRT 
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<213> Homo sapiens 
<400> 328 

Met Arg Ala Ala Pro Leu Leu Leu Ala Arg Ala Ala Ser Leu Ser Leu 
5 10 15 

Gly Phe Leu Phe Leu Leu Phe Phe Trp Leu Asp Arg Ser Val Leu Ala 
20 25 30 

Lys Glu Leu Lys Phe Val Thr Leu Val Phe Arg His Gly Asp Arg Ser 
35 40 45 

Pro lie Asp Thr Phe Pro Thr Asp Pro lie Lys Glu Ser Ser Trp Pro 
50 55 60 

Gin Gly Phe Gly Gin Leu Thr Gin Leu Gly Met Glu Gin His Tyr Glu 
65 70 75 80 

Leu Gly Glu Tyr lie Arg Lys Arg Tyr Arg Lys Phe Leu Asn Glu Ser 
85 90 95 

Tyr Lys His Glu Gin Val Tyr lie Arg Ser Thr Asp Val Asp Arg Thr 
100 105 110 

Leu Met Ser Ala Met Thr Asn Leu Ala Ala Leu Phe Pro Pro Glu Gly 
115 120 125 



Val Ser lie Trp Asn Pro lie Leu 
130 135 

Thr Val Pro Leu Ser Glu Asp Gin 
145 150 

Cys Pro Arg Phe Gin Glu Leu Glu 
165 

Phe Gin Lys Arg Leu His Pro Tyr 
180 



Leu Trp Gin Pro lie Pro Val His 
140 

Leu Leu Tyr Leu Pro Phe Arg Asn 
155 160 

Ser Glu Thr Leu Lys Ser Glu Glu 
170 175 

Lys Asp Phe lie Ala Thr Leu Gly 
185 190 



Lys Leu Ser Gly Leu His Gly Gin Asp Leu Phe Gly lie Trp Ser Lys 

195 200 205 

Val Tyr Asp Pro Leu Tyr Cys Glu Ser Val His Asn Phe Thr Leu Pro 
210 215 220 

Ser Trp Ala Thr Glu Asp Thr Met Thr Lys Leu Arg Glu Leu Ser Glu 
225 230 235 240 

Leu Ser Leu Leu Ser Leu Tyr Gly lie His Lys Gin Lys Glu Lys Ser 
245 250 255 

Arg Leu Gin Gly Gly Val Leu Val Asn Glu lie Leu Asn His Met Lys 
260 265 270 

Arg Ala Thr Gin lie Pro Ser Tyr Lys Lys Leu lie Met Tyr Ser Ala 
275 280 285 

His Asp Thr Thr Val Ser Gly Leu Gin Met Ala Leu Asp Val Tyr Asn 
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290 295 300 

Gly Leu Leu Pro Pro Tyr Ala Ser Cys His Leu Thr Glu Leu Tyr Phe 
305 310 315 320 

Glu Lys Gly Glu Tyr Phe Val Glu Met Tyr Tyr Arg Asn Glu Thr Gin 

325 330 335 

His Glu Pro Tyr Pro Leu Met Leu Pro Gly Cys Ser Pro Ser Cys Pro 
340 345 350 

Leu Glu Arg Phe Ala Glu Leu Val Gly Pro Val lie Pro Gin Asp Trp 
355 360 365 

Ser Thr Glu Cys Met Thr Thr Asn Ser His Gin Gly Thr Glu Asp Ser 
370 375 380 

Thr Asp 
385 



<210> 329 
<211> 261 
<212> PRT 

<213> Homo sapiens 
<400> 32a 

Met Trp Val Pro Val Val Phe Leu Thr Leu Ser Val Thr Trp He Gly 
5 10 15 

Ala Ala Pro Leu He Leu Ser Arg He Val Gly Gly Trp Glu Cys Glu 
20 25 - 30 

Lys His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala 
35 40 45 

Val Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala 
50 55 60 

His Cys He Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu 
65 70 75 80 

Phe His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe 
85 90 95 

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn Arg Phe Leu Arg 
100 105 110 

Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu 
115 120 125 

Pro Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gin 

130 135 140 

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser He 
145 150 155 160 

Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gin Cys Val Asp Leu 
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165 170 175 

His Val lie Ser Asn Asp Val Cys Ala Gin Val His Pro Gin Lys Val 
180 185 190 

Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr 
195 200 205 

Cys Ser Gly Asp Ser Gly Gly Pro Leu Val Cys Asn Gly Val Leu Gin 
210 215 220 

Gly He Thr Ser Trp Gly Ser Glu Pro Cys Ala Leu Pro Glu Arg Pro 
225 230 235 240 

Ser Leu Tyr Thr Lys Val Val His Tyr Arg Lys Trp He Lys Asp Thr 
245 250 255 

lie Val Ala Asn Pro 
260 





<210> 


330 


















<211> 220 






















<212> 


PRT 




















<213> 


Homo sapien 
















<400> 


330 


















Glu 


Asp 


Cys 


Ser 


Pro 


His 


Ser 


Gin 


Pro 


Trp Gin Ala Ala Leu 


Val 


Met 


1 




5 










10 


15 




Glu 


Asn 


Glu 


Leu 


Phe 


Cys 


Ser 


Gly 


Val 


Leu Val His Pro Gin 


Trp 


Val 








20 










25 


30 






Leu 


Ser 


Ala 


Ala 


His 


Cys 


Phe 


Gin 


Asn 


Ser Tyr Thr He Gly 


Leu 


Gly 






35 








* 


40 




45 






Leu 


His 


Ser 


Leu 


Glu 


Ala 


Asp 


Gin 


Glu 


Pro Gly Ser Gin Met 


Val 


Glu 




50 










55 






60 






Ala 


Ser 


Leu 


Ser 


Val 


Arg 


His 


Pro 


Glu 


Tyr Asn Arg Pro Leu 


Leu 


Ala 


65 










70 








75 




80 


Asn 


Asp 


Leu 


Met 


Leu 


He 


Lys 


Leu 


Asp 


Glu Ser Val Ser Glu 


Ser 


Asp 










85 










90 


95 




Thr 


He 


Arg 


Ser 


He 


Ser 


He 


Ala 


Ser 


Gin Cys Pro Thr Ala 


Gly 


Asn 






100 










105 


110 






Ser 


Cys 


Leu 


Val 


Ser 


Gly 


Trp 


Gly 


Leu 


Leu Ala Asn Gly Arg 


Met 


Pro 






115 










120 




125 






Thr 


Val 


Leu 


Gin 


Cys 


Val 


Asn 


Val 


Ser 


Val Val Ser Glu Glu 


Val 


Cys 




130 










135 






140 






Ser 


Lys 


Leu 


Tyr 


Asp 


Pro 


Leu 


Tyr 


His 


Pro Ser Met Phe Cys 


Taa 


Gly 


145 










150 








155 




160 


Gly 


Gly 


Gin 


Asp 


Gin 


Lys 


Asp 


Ser 


Cys 


Asn Gly Asp Ser Gly 


Gly 


Pro 










165 










170 


175 




Leu 


He 


Cys 


Asn 


Gly 


Tyr 


Leu 


Gin 


Gly 


Leu Val Ser Phe Gly 


Lys 


Ala 








180 










185 


190 






Pro 


Cys 


Gly 


Gin 


Val 


Gly 


Val 


Pro 


Gly 


Val Tyr Thr Asn Leu 


Cys 


Lys 






195 










200 




205 






Phe 


Thr 


Glu 


Trp 


He 


Glu 


Lys 


Thr 


Val 


Gin Ala Ser 








210 










215 






220 







<210> 331 
<211> 77 
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<212> PRT 

<213> Homo sapien 

<400> 331 



Leu 


Val Ser 


Gly 


Ser 


Cys Ser Gin 


lie He Asn Gly Glu 


Asp Cys Ser 


1 






5 




10 




15 




Pro 


His Ser 


Gin 


Pro 


Trp Gin Ala 


Ala Leu Val Met Glu 


Asn 


Glu 


Leu 






20 






25 


30 






Phe 


Cys Ser 


Gly 


Val 


Leu Val His 


Pro Gin Trp Val Leu 


Ser 


Ala 


Thr 




35 






40 


45 








His 


Cys Phe 


Gin 


Asn 


Ser Tyr Thr 


He Gly Leu Gly Leu 


His 


Ser 


Leu 




50 






55 


60 








Glu 


Ala Asp 


Gin 


Glu 


Pro Gly Ser 


Gin Met Val Glu Ala 








65 








70 


75 









<210> 332 
<211> 22 

<212> PRT 

<213> Homo sapien 



<400> 332 

Gin His Asn Gly Pro He Pro Ser Leu Thr Pro Pro Ser Gly Ser Leu 

1 5 10 15 

Val Ser Gly Ser Cys Ser 
20 



<210> 333 
<211> 553 

<212> PRT 

<213> Homo sapien 



<400> 333 



Met 


Val 


Gin 


Arg 


Leu 


Trp Val 'Ser 


Arg Leu Leu Arg His 


Arg Lys Ala 


1 








5 






10 


15 


Gin 


Leu 


Leu 


Leu 


Val 


Asn Leu 


Leu 


Thr Phe Gly Leu Glu 


Val Cys Leu 








20 








25 


30 


Ala 


Ala 


Gly 


He 


Thr 


Tyr Val 


Pro 


Pro Leu Leu Leu Glu 


Val Gly Val 






35 








40 


45 




Glu 


Glu 


Lys 


Phe 


Met 


Thr Met 


Val 


Leu Gly He Gly Pro 


Val Leu Gly 




50 








55 




60 




Leu 


Val 


Cys 


Val 


Pro 


Leu Leu 


Gly 


Ser Ala Ser Asp His 


Trp Arg Gly 


65 










70 




75 


80 


Arg 


Tyr 


Gly 


Arg 


Arg 


Arg Pro 


Phe 


He Trp Ala Leu Ser 


Leu Gly He 










85 






90 


95 


Leu 


Leu 


Ser 


Leu 


Phe 


Leu He 


Pro 


Arg Ala Gly Trp Leu 


Ala Gly Leu 








100 








105 


110 


Leu 


Cys 


Pro 


Asp 


Pro 


Arg Pro 


Leu 


Glu Leu Ala Leu Leu 


He Leu Gly 






115 








120 


125 




Val 


Gly 


Leu 


Leu 


Asp 


Phe Cys 


Gly 


Gin Val Cys Phe Thr 


Pro Leu Glu 




130 








135 




140 




Ala 


Leu 


Leu 


Ser 


Asp 


Leu Phe 


Arg 


Asp Pro Asp His Cys 


Arg Gin Ala 


145 










150 




155 


160 


Tyr 


Ser 


Val 


Tyr 


Ala 


Phe Met 


He 


Ser Leu Gly Gly Cys 


Leu Gly Tyr 










165 






170 


175 


Leu 


Leu 


Pro 


Ala 


He 


Asp Trp 


Asp 


Thr Ser Ala Leu Ala 


Pro Tyr Leu 








180 








185 


190 


Gly 


Thr 


Gin 


Glu 


Glu 


Cys Leu 


Phe 


Gly Leu Leu Thr Leu 


He Phe Leu 
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195 200 205 

Thr Cys Val Ala Ala Thr Leu Leu Val Ala Glu Glu Ala Ala Leu Gly 

210 215 220 

Pro Thr Glu Pro Ala Glu Gly Leu Ser Ala Pro Ser Leu Ser Pro His 
225 230 235 240 

Cys Cys Pro Cys Arg Ala Arg Leu Ala Phe Arg Asn Leu Gly Ala Leu 

245 250 255 

Leu Pro Arg Leu His Gin Leu Cys Cys Arg Met Pro Arg Thr Leu Arg 

260 265 270 

Arg Leu Phe Val Ala Glu Leu Cys Ser Trp Met Ala Leu Met Thr Phe 

275 280 285 

Thr Leu Phe Tyr Thr Asp Phe Val Gly Glu Gly Leu Tyr Gin Gly Val 

290 295 300 

Pro Arg Ala Glu Pro Gly Thr Glu Ala Arg Arg His Tyr Asp Glu Gly 
305 310 315' 320 

Val Arg Met Gly Ser Leu Gly Leu Phe Leu Gin Cys Ala lie Ser Leu 

325 330 335 

Val Phe Ser Leu Val Met Asp Arg Leu Val Gin Arg Phe Gly Thr Arg 

340 345 350 

Ala Val Tyr Leu Ala Ser Val Ala Ala Phe Pro Val Ala Ala Gly Ala 

355 360 365 

Thr Cys Leu Ser His Ser Val Ala Val Val Thr Ala Ser Ala Ala Leu 

370 375 380 

Thr Gly Phe Thr Phe Ser Ala Leu Gin lie Leu Pro Tyr Thr Leu Ala 
385 390 395 400 

Ser Leu Tyr His Arg Glu Lys Gin Val Phe Leu Pro Lys Tyr Arg Gly 

405 410 415 

Asp Thr Gly Gly Ala Ser Ser Glu Asp Ser Leu Met Thr Ser Phe Leu 

420 425 43^ 

Pro Gly Pro Lys Pro Gly Ala Pro Phe Pro Asn Gly His Val Gly Ala 

435 440 445 

Gly Gly Ser Gly Leu Leu Pro Pro Pro Pro Ala Leu Cys Gly Ala Ser 

450 455 460 

Ala Cys Asp Val Ser Val Arg Val Val Val Gly Glu Pro Thr Glu Ala 
465 470 475 480 

Arg Val Val Pro Gly Arg Gly lie Cys Leu Asp Leu Ala lie Leu Asp 

485 490 495 

Ser Ala Phe Leu Leu Ser Gin Val Ala Pro Ser Leu Phe Met Gly Ser 

500 505 510 

He Val Gin Leu Ser Gin Ser Val Thr Ala Tyr Met Val Ser Ala Ala 

515 ^ 520 525 

Gly Leu Gly Leu Val Ala He Tyr Phe Ala Thr Gin Val Val Phe Asp 

530 535 540 

Lys Ser Asp Leu Ala Lys Tyr Ser Ala 
545 550 



<210> 334 

<211> 385 

<212> DNA 

<213> Homo sapien 

<400> 334 

actacacaca ctccacttgc ccttgtgaga cactttgtcc cagcacttta ggaatgctga 60 

ggtcggacca gccacatctc atgtgcaaga ttgcccagca gacatcaggt ctgagagttc 120 

cccttttaaa aaaggggact tgcttaaaaa agaagtctag ccacgattgt gtagagcagc 180 

tgtgctgtgc tggagattca cttttgagag agttctcctc tgagacctga tctttagagg 240 

ctgggcagtc ttgcacatga gatggggctg gtctgatctc agcactcctt agtctgcttg 300 
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cctctcccag ggccccagcc tggccacacc tgcttacagg gcactctcag atgcccatac 360 
catagtttct gtgctagtgg accgt 385 

<210> 335 

<211> 647 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc__feature 
<222> (i) ... (647) 
<223> n =* A,T,C or G 

<400> 335 

acgattttca ttatcatgta aatcgggtca ctcaaggggc caaccacagc tgggagccac 60 

tgctcagggg aaggttcata tgggactttc tactgcccaa ggttctatac aggatataaa 120 

ggngcctcac agtatagatc tggtagcaaa gaagaagaaa caaacactga tctctttctg 180 

ccacccctct gaccctttgg aactcctctg accctttaga acaagcctac ctaatatctg 240 

ctagagaaaa gaccaacaac ggcctcaaag gatctcttac catgaaggtc tcagctaatt 300 

cttggctaag atgtgggttc cacattaggt tctgaatatg gggggaaggg tcaatttgct 360 

cattttgtgt gtggataaag tcaggatgcc caggggccag agcagggggc tgcttgcttt 420 

gggaacaatg gctgagcata taaccatagg ttatggggaa caaaacaaca tcaaagtcac 480 

tgtatcaatt gccatgaaga cttgagggac ctgaatctac cgattcatct taaggcagca 540 

ggaccagttt gagtggcaac aatgcagcag cagaatcaat ggaaacaaca gaatgattgc 600 

aatgtccttt tttttctcct gcttctgact tgataaaagg ggaccgt 647 



<210> 336 
<211> 526 

<212> DNA 

<213> Homo sapien ' 
<220> 

<221> misc_feature 
<222> (1)...(526) 
<223> n = ArT,C or G 

<400> 336 

caaatttgag ccaatgacat agaattttac aaatcaagaa gcttattctg gggccatttc 60 

ttttgacgtt ttctctaaac tactaaagag gcattaatga tccataaatt atattatcta 120 

catttacagc atttaaaatg tgttcagcat gaaatattag ctacagggga agctaaataa 180 

attaaacatg gaataaagat ttgtccttaa atataatcta caagaagact ttgatatttg 240 

tttttcacaa gtgaagcatt cttataaagt gtcataacct ttttggggaa actatgggaa 300 

aaaatgggga aactctgaag ggttttaagt atcttacctg aagctacaga ctccataacc 360 

tctctttaca gggagctcct gcagccccta cagaaatgag tggctgagat tcttgattgc 420 

acagcaagag cttctcatct aaaccctttc cctttttagt atctgtgtat caagtataaa 480 

agttctataa actgtagtnt acttatttta atccccaaag cacagt 526 



<210> 337 
<211> 854 

<212> DNA 

<213> Homo sapien 

<400> 337 

ccttttctag ttcaccagtt ttctgcaagg atgctggtta gggagtgtct gcaggaggag 60 

caagtctgaa accaaatcta ggaaacatag gaaacgagcc aggcacaggg ctggtgggcc 120 

atcagggacc accctttggg ttgatatttt gcttaatctg catcttttga gtaagatcat 180 
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ctggcagtag aagctgttct ccaggtacat ttctctagct catgtacaaa aacatcctga 240 

aggactttgt caggtgcctt gctaaaagcc agatgcgttc ggcacttcct tggtctgagg 300 

ttaattgcac acctacaggc actgggctca tgctttcaag tattttgtcc tcactttagg 360 

gtgagtgaaa gatccccatt ataggagcac ttgggagaga tcatataaaa gctgactctt 420 

gagtacatgc agtaatgggg tagatgtgtg tggtgtgtct tcattcctgc aagggtgctt 480 

gttagggagt gtttccagga ggaacaagtc tgaaaccaat catgaaataa atggtaggtg 540 

tgaactggaa aactaattca aaagagagat cgtgatatca gtgtggttga tacaccttgg 600 

caatatggaa ggctctaatt tgcccatatt tgaaataata attcagcttt ttgtaataca 660 

aaataacaaa ggattgagaa tcatggtgtc taatgtataa aagacccagg aaacataaat 720 

atatcaactg cataaatgta aaatgcatgt gacccaagaa ggccccaaag tggcagacaa 780 

cattgtaccc attttccctt ccaaaatgtg agcggcgggc ctgctgcttt caaggctgtc 840 

acacgggatg tcag 854 

<210> 338 
<211> 251 
<212> DMA 
<213> Homo sapien 

<400> 338 

ctcaaagcta atctctcggg aatcaaacca gaaaagggca aggatcttag gcatggtgga 60 

tgtggataag gccaggtcaa tggctgcaag catgcagaga aagaggtaca tcggagcgtg 120 

caggctgcgt tccgtcctta cgatgaagac cacgatgcag tttccaaaca ttgccactac 180 

atacatggaa aggaggggga agccaaccca gaaatgggct ttctctaatc ctgggatacc 240 

aataagcaca a 251 



<210> 339 

<211> 3279 

<212> DNA 

<213> Homo sapiens 

<400> 339 

cttcctgcag cccccatgct ggtgaggggc 
atgctggagg gtgtcaggaa gtgatcgggc 
cactgggagg ggacatcctg cagaaggtag 
gagagccctg cggcacctgg gggagcagag 
gggcctggag ggcgtgagga ggagcgaggg 
cagggcgcga gatggcctca cacagggaag 
gccacaggag gacactgctt ttcctctgag 
aagaaggaca gggcctggct caggtgtcca 
gactgcaggg agggagggcg gcagggttgt 
gtggctccag gccttgcccc tgcctgggcc 
cctcagtctc tcccctccac tccatcctcc 
gaactgacca tacccagccc tgcccacggc 
ggacatctag tcagagagta gtcctgaaga 
gcatcctgca gatggtcccg gccctcatcc 
ggaccttgcc ccttgtgcag gagctggacc 
gagccttgtt ccctctgttg gactccctgc 
catttctgtc tgttcctgag agctgggaat 
agagatggag ttgcctaggc agttattggg 
ttacccttag ggtgattctg ggggtccact 
atcatggggc cctgagccat gtgccctgcc 
gcattaccgg aagtggatca aggacaccat 
cccctacctc tagtaaattt aagtccacct 
tgctggacac ctgaagcttg gaactcacct 
gacctgtgct ttctggtgtg gagtccaggg 
tgtatgccaa tgtttctgaa atgggtataa 
ctctgaagac ttctcgctca gtttcagtga 



acgggcagga acagtggacc caacatggaa 60 
tctggggcag ggaggagggg tggggagtgt 120 
gagtgagcaa acacccgctg caggggaggg 180 
ggagcagcac ctgcccaggc ctgggaggag 240 
ggctgcatgg ctggagtgag ggatcagggg 300 
agagggcccc tcctgcaggg cctcacctgg 360 
gagtcaggag ctgtggatgg tgctggacag 420 
gaggctgtcg ctggcttccc tttgggatca 480 
ggggggagtg acgatgagga tgacctgggg 540 
ctcacccagc ctccctcaca gtctcctggc 600 
atctggcctc agtgggtcat tctgatcact 660 
cctccatggc tocccaatgc cctggagagg 720 
ggtggcctct gcgatgtgcc tgtgggggca 780 
tgctgacctg tctgcaggga ctgtcctcct 840 
ctgaagtccc ctccccatag gccaagactg 900 
ccatattctt gtgggagtgg gttctggaga 960 
tgctctcagt catctgcctg cgcggttctg 1020 
gccaatcttt ctcactgtgt ctctcctcct 1080 
tgtctgtaat ggtgtgcttc aaggtatcac 1140 
tgaaaagcct gctgtgtaca ccaaggtggt 1200 
cgcagccaac ccctgagtgc ccctgtccca 1260 
cacgttctgg catcacttgg cctttctgga 1320 
ggccgaagct cgagcctcct gagtcctact 1380 
ctgctaggaa aaggaatggg cagacacagg 1440 
tttcgtcctc tccttcggaa cactggctgt 1500 
ggacacacac aaagacgtgg gtgaccatgt 1560 
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tgtttgtggg gtgcagagat gggaggggtg gggcccaccc tggaagagtg gacagtgaca 1620 
caaggtggac actctctaca gatcactgag gataagctgg agccacaatg catgaggcac 1680 
acacacagca aggttgacgc tgtaaacata gcccacgctg tcctgggggc actgggaagc 1740 
ctagataagg ccgtgagcag aaagaagggg aggatcctcc tatgttgttg aaggagggac 1800 
tagggggaga aactgaaagc tgattaatta caggaggttt gttcaggtcc cccaaaccac 1860 
cgtcagattt gatgatttcc tagcaggact tacagaaata aagagctatc atgctgtggt 1920 
ttattatggt ttgttacatt gataggatac atactgaaat cagcaaacaa aacagatgta 1980 
tagattagag tgtggagaaa acagaggaaa acttgcagtt acgaagactg gcaacttggc 2040 
tttactaagt tttcagactg gcaggaagtc aaacctatta ggctgaggac cttgtggagt 2100 
gtagctgatc cagctgatag aggaactagc caggtggggg cctttccctt tggatggggg 2160 
gcatatccga cagttattct ctccaagtgg agacttacgg acagcatata attctccctg 2220 
caaggatgta tgataatatg tacaaagtaa ttccaactga ggaagctcac ctgatcctta 2280 
gtgtccaggg tttttactgg gggtctgtag gacgagtatg gagtacttga ataattgacc 2340 
tgaagtcctc agacctgagg ttccctagag ttcaaacaga tacagcatgg tccagagtcc 2400 
cagatgtaca aaaacaggga ttcatcacaa atcccatctt tagcatgaag ggtctggcat 2460 
ggcccaaggc cccaagtata tcaaggcact tgggcagaac atgccaagga atcaaatgtc 2520 
atctcccagg agttattcaa gggtgagccc tttacttggg atgtacaggc tttgagcagt 2580 
gcagggctgc tgagtcaacc ttttattgta caggggatga gggaaaggga gaggatgagg 2640 
aagcccccct ggggatttgg tttggtcttg tgatcaggtg gtctatgggg ctatccct:ac 2700 
aaagaagaat ccagaaatag gggcacattg aggaatgata ctgagcccaa agagcattca 2760 
atcattgttt tatttgcctt cttttcacac cattggtgag ggagggatta ccaccctggg 2820 
gttatgaaga tggttgaaca ccccacacat agcaccggag atatgagatc aacagtttct 2880 
tagccataga gattcacagc ccagagcagg aggacgctgc acaccatgca ggatgacatg 2940 
ggggatgcgc tcgggattgg tgtgaagaag caaggactgt tagaggcagg ctttatagta 3000 
acaagacggt ggggcaaact ctgatttccg tgggggaatg tcatggtctt gctttactaa 3060 
gttttgagac tggcaggtag tgaaactcat taggctgaga accttgtgga atgcagctga 3120 
cccagctgat agaggaagta gccaggtggg agcctttccc agtgggtgtg ggacatatct 3180 
ggcaagattt tgtggcactc ctggttacag atactggggc agcaaataaa actgaatctt 3240 
gttttcagac cttaaaaaaa aaaaaaaaaa aaaagtttt 3279 

<210> 340 
<211> 154 
<212> PRT 
<213> Homo sapiens 

<400> 340 

Met Ala Gly Val Arg Asp Gin Gly Gin 
5 

Gly Lys Arg Gly Pro Leu Leu Gin Gly 
20 25 

His Cys Phe Ser Ser Glu Glu Ser Gly 
35 40 

Lys Lys Asp Arg Ala Trp Leu Arg Cys 
50 55 

Pro Leu Gly Ser Asp Cys Arg Glu Gly 
65 70 

Ser Asp Asp Glu Asp Asp Leu Gly Val 
85 

Trp Ala Leu Thr Gin Pro Pro Ser Gin 
100 105 



Gly Ala Arg Trp Pro His Thr 
10 15 

Leu Thr Trp Ala Thr Gly Gly 
30 

Ala Val Asp Gly Ala Gly Gin 
45 

Pro Glu Ala Val Ala Gly Phe 
60 

Gly Arg Gin Gly Cys Gly Gly 
75 80 

Ala Pro Gly Leu Ala Pro Ala 
90 95 

Ser Pro Gly Pro Gin Ser Leu 
110 



Pro Ser Thr Pro Ser Ser lie Trp Pro Gin Trp. Val lie Leu lie Thr 



J 
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115 120 125 

Glu Leu Thr lie Pro Ser Pro Ala His Gly Pro Pro Trp Leu Pro Asn 
130 135 140 

Ala Leu Glu Arg Gly His Leu Val Arg Glu 
145 150 

<210> 341 
<211> 718 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc^feature 
<222> (I).,. (718) 
<223> n « A,T,C or G 

<400> 341 

ggagatttgt gtggtttgca gccgagggag accaggaaga tctgcatggt gggaaggacc 60 

tgatgataca gaggtgagaa ataagaaagg ctgctgactt taccatctga ggccacacat 120 

ctgctgaaat ggagataatt aacatcacta gaaacagcaa gatgacaata taatgtctaa 180 

gtagtgacat gtttttgcac atttccagcc cttttaaata tccacacaca caggaagcac 240 

aaaaggaagc acagagatcc ctgggagaaa tgcccggccg ccatcttggg tcatcgatga 300 

gcctcgccct gtgcctgntc ccgcttgtga gggaaggaca ttagaaaatg aattgatgtg 360 

ttccttaaag gatggcagga aaacagatcc tgttgtggat atttatttga acgggattac 420 

agatttgaaa tgaagtcaca aagtgagcat taccaatgag aggaaaacag acgagaaaat 480 

cttgatggtt cacaagacat gcaacaaaca aaatggaata ctgtgatgac acgagcagcc 540 

aactggggag gagataccac ggggcagagg tcaggattct ggccctgctg cctaactgtg 600 

cgttatacca atcatttcta tttctaccct caaacaagct gtngaatatc tgacttacgg 660 

ttcttntggc ccacattttc atnatccacc ccntcntttt aannttantc caaantgt 718 

<210> 342 
<211> 3112 
<212> DNA 
<213> Homo sapiens 

<400> 342 

cattgtgttg ggagaaaaac 
aagatctgca tggtgggaag 
tggaaggcac tggatgcctg 
atgggatggc cagagacaca 
cgaggacttg gaattgcatg 
gtgaatgtgg atgattggat 
aaatgggata cacagtatga 
atttgaagga tgaattgaga 
catttggtgg aactgagaaa 
gattatcatt caatctcata 
aaattgaact gttaacaaag 
tttccattcc. agttggcttc 
gaagttttaa catttctcca 
gattaaataa agaacttgag 
aattttctgg atgggcaata 
attaaatggc aatggacaaa 
ggatgttcct tagtcactta 
acctgtgaga ttaaggctct 
tccaaagcca acgtcgaatt 
tagtacatct ttcttatggg 



agaggggaga tttgtgtggc 
gacctgatga tacagagttt 
atgatgaagt ggactttcaa 
ggagatgagt tggagcaagc 
gagctggagc tgaagtttag 
gatcatttct catctctgag 
tctataaagt gggatatagt 
taatttattt caggtgccta 
tggcataaca ccaaatttaa 
gttttgtcat ggcccaattt 
gaatctctgg tcctgggtaa 
ttgggtttgc tagctgcatc 
gtgatttttt tatctcacct 
aagaacaggt ttcattaaac 
cttatgttca caggaaatgc 
gtgaaaaact tagacttttt 
aaggagaact gaaaaatagc 
ttgtggggaa ggacaaagat 
ttgaaacata tcaaagctct 
atgcacttat gaaaaatggt 



tgcagccgag ggagaccagg 60 
gataggagac aattaaaggc 120 
actggggcac tactgaaacg 180 
tcaataacaa agtggttcaa 240 
cccaattgtt tactagttga 300 
cctcaggttc cccatccata 360 
atgatctact tcactgggtt 420 
gaacaatgcc cagattagta 480 
tatatgtcag atgttactat 540 
atcctcactt gtgcctcaac 600 
tggctgagca ccactgagca 660 
actagtcatc ttaaataaat 720 
ttgaagatac tatgttatgt 780 
ataaaatcaa tgtagacgca 840 
tttaaaatat gcagaagata 900 
tttttttttt ggaagtatct 960 
agtgagttcc acataatcca 1020 
ctgtaaattt acagtttcct 1080 
tcttcaagac aaataatcta 1140 
ggctgtcaac atctagtcac 1200 
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tttagctctc aaaatggttc attttaagag aaagttttag aatctcatat ttattcctgt 1260 
ggaaggacag cattgtggct tggactttat aaggtcttta ttcaactaaa taggtgagaa 1320 
ataagaaagg ctgctgactt taccatctga ggccacacat ctgctgaaat ggagataatt 1380 
aacatcacta gaaacagcaa gatgacaata taatgtctaa gtagtgacat gtttttgcac 1440 
atttccagcc cctttaaata tccacacaca caggaagcac aaaaggaagc acagagatcc 1500 
ctgggagaaa tgcccggccg ccatcttggg tcatcgatga gcctcgccct gtgcctggtc 1560 
ccgcttgtga gggaaggaca ttagaaaatg aattgatgtg ttccttaaag gatgggcagg 1620 
aaaacagatc ctgttgtgga tatttatttg aacgggatta cagatttgaa atgaagtcac 1680 
aaagtgagca ttaccaatga gaggaaaaca gacgagaaaa tcttgatggc ttcacaagac 1740 
atgcaacaaa caaaatggaa tactgtgatg acatgaggca gccaagctgg ggaggagata 1800 • 
accacggggc agagggtcag gattctggcc ctgctgccta aactgtgcgt tcataaccaa 1860 
atcatttcat atttctaacc ctcaaaacaa agctgttgta atatctgatc tctacggttc 1920 
cttctgggcc caacattctc catatatcca gccacactca tttttaatat ttagttccca 1980 
ttTl^f^ gtgacctttc tacactgtag aataacatta ctcattttgt tcaaagaccc 2040 
ttcgtgttgc tgcctaatat gtagctgact gtttttccta aggagtgttc tggcccaggg 2100 
gatctgtgaa caggctggga agcatctcaa gatctttcca gggttatact tactagcaca 2160 
cagcatgatc attacggagt gaattatcta atcaacatca tcctcagtgt ctttgcccat 2220 
actgaaattc atttcccact tttgtgccca ttctcaagac ctcaaaatgt cattccatta 2280 
^J.lltt^'^t attaactttt ttttttaacc tggaagaatt caatgttaca tgcagctatg 2340" 
Ittlllltn It^ltlt'''' 9*"t<=*=«9t gcaaagatga ctaagtcctt tatclctccc 2400 
ctttgtttga ttttttttcc agtataaagt taaaatgctt agccttgtac tgaggctgta 2460 
tacagccaca gcctctcccc atccctccag ccttatctgt catcaccatc aacccctccc 2520 
atgcacctaa acaaaatcta acttgtaatt ccttgaacat gtcaggcata cattattcct 2580 
Itlf^J^ aagctcttcc ttgtctctta aatctagaat gatgtaaagt tttgaataag 2640 
ttgactatct tacttcatgc aaagaaggga cacatatgag attcatcatc acatgagaca 2700 
gcaaatacta aaagtgtaat ttgattataa gagtttagat aaatatatga aatgcaagag 2760 
ITc^r-ttT'^ tVll^^''^ gggcacgttt gtaagcctgg gatgtgaagc aaaggcaggg 2820 
aacctcatag tatcttatat aatatacttc atttctotat ctctatcaca atatccaica 2880 
agcttttcac agaattcatg cagtgcaaat ccccaaaggt aacctttatc catttcatgg 2940 
tgagtgcgct ttagaatttt ggcaaatcat actggtcact tatctcaact ttgagatgtg 3000 
tttgtccttg tagttaattg aaagaaatag ggcactcttg tgagccactt tagggttcac 3060 
tcotggcaat aaagaattta caaagagcaa aaaaaaaaaa aaaaaaaaaa aa 3112 

<210> 343 

<211> 2229 

<212> DNA 

<213> Homo sapiens 

<400> 343 

agctctttgt aaattcttta ttgccaggag tgaaccctaa agtggctcac aagagtgccc 60 
tatttctttc aattaactac aaggacaaac acatctcaaa gttgagataa gtgaccagta 120 
tgatttgcca aaattctaaa gcgcactcac catgaaatgg ataaaggtta cctttgggga 180 
Ulrt^'lr f gaattctg tgaaaagctt gttggatatt gtgatagaga tagagaaatg 240 
aagtatatta tataagatac tatgaggttc cctgcctttg cttcacatcc caggcttaca 300 
aacgtgcccc ataaacattc cctctgtggc tcttgcattt catatattta tctaaactct 360 
tataatcaaa tacactttta gtatttgctg tctcatgtga tgatgaatct catatgtgtc 420 
ccttctttgc atgaagtaag atagtcaact tattcaaaac tttacatcat tctagattta 480 
agagacaagg aagagcttct caggcagaag gaataatgta tgcctgacat gttcaaggaa 540 
ttacaagtta gattttgttt aggtgcatgg gaggggttga tggtgatgac agataaggct 600 
ggagggatgg ggagaggctg tggctgtata cagcctcagt acaaggctaa gcattttaac 660 
cttatactgg aaaaaaaatc aaacaaaggg gagggataaa ggacttagtc atctttgcac 720 
tggaaaacaa aatatgtaat taaattccca tagctgcatg taacattgaa ttcttccagg 780 
ttaaaaaaaa agttaatcct gtgatattaa tggaatgaca ttttgaggtc ttgagaatgg 840 
gcacaaaagt gggaaatgaa tttcagtatg ggcaaagaca ctgaggatga tgttgattag 900 
ataattcact ccgtaatgat catgctgtgt gctagtaagt ataaccctgg aaagatcttg 960 
agatgcttcc cagcctgttc acagatcccc tgggccagaa cactccttag gaaaaacagt 1020 
ttaggcagca acacgaaggg tctttgaaca aaatgagtaa tgttattcta 1080 
cagtgtagaa aggtcacagt acagatctgg gaactaaata ttaaaaatga gtgtggctgg 1140 
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atatatggag aatgttgggc ccagaaggaa 
ttttgagggt tagaaatatg aaatgatttg 
cagaatcctg accctctgcc ccgtggttat 
cacagtattc cattttgttt gttgcatgtc 
tttcctctca ttggtaatgc tcactttgtg 
ataaatatcc acaacaggat ctgttttcct 
tttctaatgt ccttccctca caagcgggac 
aagatggcgg ccgggcattt ctcccaggga 
gtgtggatat ttaaaggggc tggaaatgtg 
tgtcatcttg ctgtttctag tgatgttaat 
gatggtaaag tcagcagcct ttcttatttc 
agacaaatgg caaggtgtca gcataccctg 
ttggtttccg agcatcacaa acaccctctc 
cttatttcag tgggctgttg gcaggaacaa 
agtgcctgac acacaccatt ctcttgaggt 
ttcttgggga gcagtggctc acacctgtaa 
ggtcacctga ggtcaggagt tcaagaccag 
ctaaaaatac aaaaattagc tgggcgtgct 
aatggaatt 

<210> 344 

<211> 2426 

<212> DNA 

<213> Homo sapiens 

<400> 344 

gtaaattctt tattgccagg agtgaaccct 
tcaattaact acaaggacaa acacatctca 
caaaattctia aagcgcactc accatgaaat 
gcatgaattc tgtgaaaagc ttgttggata 
tatataagat actatgaggt tccctgcctt 
ccataaacat tccctctgtg gctcttgcat 
aattacactt ttagtatttg ctgtct;catg 
tgcatgaagt aagatagtca acttattcaa 
aggaagagct tctcaggcag aaggaataat 
ttagattttg tttaggtgca tgggaggggt 
^999939399 ctgtggctgt atacagcctc 
tggaaaaaaa atcaaacaaa ggggagggat 
caaaatatgt aattaaattc ccatagctgc 
aaaaagttaa tcctgtgata ttaatggaat 
aagtgggaaa tgaatttcag tatgggcaaa 
cactccgtaa tgatcatgct gtgtgctagt 
ttcccagcct gttcacagat cccctgggcc 
catattaggc agcaacacga agggtctttg 
agaaaggtca cagtacagat ctgggaacta 
ggagaatgtt gggcccagaa ggaaccgtag 
gggttagaaa tatgaaatga tttggttatg 
cctgaccctc tgccccgtgg ttatctcctc 
attccatttt gtttgttgca tgtcttgtga 
ctcattggta atgctcactt tgtgacttca 
atccacaaca ggatctgttt tcctgcccat 
atgtccttcc ctcacaagcg ggaccaggca 
gcggccgggc atttctccca gggatctctg 
atatttaaag gggctggaaa tgtgcaaaaa 
cttgctgttt ctagtgatgt taattatctc 
aaagtcagca gcctttctta tttctcacct 
atggcaaggt gtcagcatac cctgaacttg 
tccgagcatc acaaacaccc tctctgtttc 



ccgtagagat cagatattac aacagctttg 1200 
gttatgaacg cacagtttag gcagcagggc 1260 
ctcctcccca gcttggctgc ctcatgtcat 1320 
ttgtgaagcc atcaagattt tctcgtctgt 1380 
acttcatttc aaatctgtaa tcccgttcaa 1440 
gcccatcctt taaggaacac atcaattcat 1500 
caggcacagg gcgaggctca tcgatgaccc 1560 
tctctgtgct tccttttgtg cttcctgtgt 1620 
caaaaacatg tcactactta gacattatat 1680 
tatctccatt tcagcagatg tgtggcctca 1740 
tcacctggaa atacatacga ccatttgagg 1800 
aacttgagtt gagagctaca cacaatatta 1860 
tgtttcttca ctgggcacag aattttaata 1920 
atgaagcaat ctacataaag tcactagtgc 1980 
cccctctaga gatcccacag gtcatatgac 2040 
tcccagcact ttgggaggct gaggcaggtg 2100 
cctggccaat atggtgaaac cccatctcta 2160 
ggt:gcatgcc tgtaatccca gccccaacac 2220 

2229 



aaagtggctc acaagagtgc cctatttctt 60 
aagttgagat aagtgaccag tatgatttgc 120 
ggataaaggt tacctttggg gatttgcact 180 
ttgtgataga gatagagaaa tgaagtatat 240 
tgcttcacat cccaggctta caaacgtgcc 300 
ttcatatatt tatctaaact cttataatca 360 
tgatgatgaa tctcatatgt gtcccttctt 420 
aactttacat cattctagat ttaagagaca 480 
gtatgcctga catgttcaag gaattacaag 540 
tgatggtgat gacagataag gctggaggga 600 
agtacaaggc taagcatttt aactttatac 660 
aaaggactta gtcatctttg cactggaaaa 720 
atgtaacatt gaattcttcc aggttaaaaa 780 
gacattttga ggtcttgaga atgggcacaa 840 
gacactgagg atgatgttga ttagataatt 900 
aagtataacc ctggaaagat cttgagatgc 960 
agaacactcc ttaggaaaaa cagtcagcta 1020 
aacaaaatga gtaatgttat tctacagtgt 1080 
aatattaaaa atgagtgtgg ctggatatat 1140 
agatcagata ttacaacagc tttgttttga 1200 
aacgcacagt ttaggcagca gggccagaat 1260 
cccagcttgg ctgcctcatg tcatcacagt 1320 
agccatcaag attttctcgt ctgttttcct 1380 
tttcaaatct gtaatcccgt tcaaataaat 1440 
cctttaagga acacatcaat tcattttcta 1500 
cagggcgagg ctcatcgatg acccaagatg 1560 
tgcttccttt tgtgcttcct gtgtgtgtgg 1620 
catgtcacta cttagacatt atattgtcat 1680 
catttcagca gatgtgtggc ctcagatggt 1740 
ggaaatacat acgaccattt gaggagacaa 1800 
agttgagagc tacacacaat attattggtt 1860 
ttcactgggc acagaatttt aatacttatt 1920 
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tcagtgggct gttggcagga acaaatgaag caatctacat aaagtcacta gtgcagtgcc 1980 
tgacacacac cattctcttg aggtcccctc tagagatccc acaggtcata tgacttcttg 2040 
gggagcagtg gctcacacct gtaatcccag cactttggga ggctgaggca ggtgggtcac 2100 
ctgaggtcag gagttcaaga ccagcctggc caatatggtg aaaccccatc tctactaaaa 2160 
atacaaaaat tagctgggcg tgctggtgca tgcctgtaat cccagctact tgggaggctg 2220 
aggcaggaga attgctggaa catgggaggc ggaggttgca gtgagctgta attgtgccat 2280 
tgcactcgaa cctgggcgac agagtggaac tctgtttcca aaaaacaaac aaacaaaaaa 2340 
ggcatagtca gatacaacgt gggtgggatg tgtaaataga agcaggatat aaagggcatg 



- -»-#-» J -J ^^^^ sa.oi.ay vj M^auy 2 4 00 

gggtgacggt tttgcccaac acaatg 2426 

<210> 345 
<211> 812 
<212> DNA 
<213> Homo sapiens 

<400> 345 

gaacaaaatg agtaatgtta ttctacagtg tagaaaggtc acagtacaga tctgggaact 60 
aaatattaaa aatgagtgtg gctggatata tggagaatgt tgggcccaga aggaaccgta 120 . 
gagatcagat attacaacag ctttgttttg agggttagaa atatgaaatg atttggttat 180 
gaacgcacag tttaggcagc agggccagaa tcctgaccct ctgccccgtg gttatctcct 240 
ccccagcttg gctgcctcat gtcatcacag tattccattt tgtttgttgc atgtcttgtg 300 
aagccatcaa gattttctcg tctgttttcc tctcattggt aatgctcact ttgtgacttc 360 
atttcaaatc tgtaatcccg ttcaaataaa tatccacaac aggatctgtt ttcctgccca 420 
tcctttaagg aacacatcaa ttcattttct aatgtccttc cctcacaagc gggaccaggc 480 
acagggcgag gctcatcgat gacccaagat ggcggccggg catttctccc agggatctct 540 
gtgcttcctt ttgtgcttcc tgtgtgtgtg gatatttaaa ggggctggaa atgtgcaaaa 600 
acatgtcact acttagacat tatattgtca tcttgctgtt tctagtgatg ttaattatct 660 
ccatttcagc agatgtgtgg cctcagatgg taaagtcagc agcctttctt atttctcacc 720 
tctgtatcat caggtccttc ccaccatgca gatcttcctg gtctccctcg gctgcagcca 780 
cacaaatctc ccctctgttt ttctgatgcc ag 812 

<210> 346 
<211> 2417 

<212> DNA 

<213> Homo sapien 



<400> 346 

ggcggccgct ctagagctag tgggatcccc cgggctgcac gaattcggca cgagtgagtt 60 
ggagttttac ctgtattgtt ttaatttcaa caagcctgag gactagccac aaatgtaccc 120 
agtttacaaa tgaggaaaca ggtgcaaaaa ggttgttacc tgtcaaaggt cgtatgtggc 180 
agagccaaga tttgagccca gttatgtctg atgaacttag cctatgctct ttaaacttct 240 
gaatgctgac cattgaggat atctaaactt agatcaattg cattttccct ccaagactat 
ttacttatca atacaataat accaccttta ccaatctatt gttttgatac gagactcaaa 
tatgccagat atatgtaaaa gcaacctaca agctctctaa tcatgctcac ctaaaagatt 
cccgggatct aataggctca aagaaacttc ttctagaaat ataaaagaga aaattggatt 
atgcaaaaat tcattattaa tttttttcat ccatccttta attcagcaaa catttatctg 
ttgttgactt tatgcagtat ggccttttaa ggattggggg acaggtgaag aacggggtgc 
cagaatgcat cctcctacta atgaggtcag tacacatttg cattttaaaa tgccctgtcc oou 
agctgggcat ggtggatcat gcctgtaatc tcaacattgg aaggccaagg caggaggatt 720 
gcttcagccc aggagttcaa gaccagcctg ggcaacatag aaagacccca tctctcaatc 780 
aatcaatcaa tgccctgtct ttgaaaataa aactctttaa gaaaggttta atgggcaggg 
tgtggtagct catgcctata atacagcact ttgggaggct gaggcaggag gatcacttta 
gcccagaagt tcaagaccag cctgggcaac aagtgacacc tcatctcaat tttttaataa 
aatgaataca tacataagga aagataaaaa gaaaagttta atgaaagaat acagtataaa 
acaaatctct tggacctaaa agtatttttg ttcaagccaa atattgtgaa tcacctctct xu«u 
gtgttgagga tacagaatat ctaagcccag gaaactgagc agaaagttca tgtactaact 1140 
aatcaacccg aggcaaggca aaaatgagac taactaatca atccgaggca aggggcaaat 1200 
tagacggaac ctgactctgg tctattaagc gacaactttc cctctgttgt atttttcttt 1260 



300 
360 
420 
480 
540 
600 
660 



840 
900 
960 
1020 
1080 
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tattcaatgt aaaaggataa aaactctcta aaactaaaaa caatgtttgt caggagttac 1320 

aaaccatgac caactaatta tggggaatca taaaatatga ctgtatgaga tcttgatggt 1380 

ttacaaagtg tacccactgt taatcacttt aaacattaat gaacttaaaa atgaatttac 1440 

ggagattgga atgtttcttt cctgttgtat tagttggctc aggctgccat aacaaaatac 1500 

cacagactgg gaggcttaag taacagaaat tcatttctca cagttctggg ggctggaagt 1560 

ccacgatcaa ggtgcaggaa aggcaggctt cattctgagg cccctctctt ggctcacatg 1620 

tggccaccct cccactgcgt gctcacatga cctcttitgtg ctcctggaaa gagggtgtgg 1680 

gggacagagg gaaagagaag gagagggaac tctctggtgt ctcgtctttc aaggacccta 1740 

acctgggcca ctttggccca ggcactgtgg ggtggggggt tgtggctgct ctgctctgag 1800 

tggccaagat aaagcaacag aaaaatgtcc aaagctgtgc agcaaagaca agccaccgaa 1860 

cagggatctg ctcatcagtg tggggacctc caagtcggcc accctggagg caagccccca 1920 

cagagcccat gcaaggtggc agcagcagaa gaagggaatt gtccctgtcc ttggcacatt 1980 

cctcaccgac ctggtgatgc tggacactgc gatgaatggt aatgtggatg agaatatgat 2040 

ggactcccag aaaaggagac ccagctgctc aggtggctgc aaatcattac agccttcatc 2100 

ctggggagga actgggggcc tggttctggg tcagagagca gcccagtgag ggtgagagct 2160 

acagcctgtc ctgccagctg gatccccagt cccggtcaac cagtaatcaa ggctgagcag 2220 

atcaggcttc ccggagctgg tcttgggaag ccagccctgg ggtgagttgg ctcctgctgt 2280 

ggtactgaga caatattgtc ataaattcaa tgcgcccttg tatccctttt tcttttttat 2340 

ctgtctacat ctataatcac tatgcatact agtctttgtt agtgtttcta ttcmacttaa 2400 

tagagatatg ttatact 2417 

<210> 347 
<211> 320 

<212> DNA 

<213> Homo sapien 

<400> 347 

cccctgaagg cttcttgtta gaaaatagta cagttacaac caataggaac aacaaaaaga 60 

aaaagtttgt gacattgtag tagggagtgt gtacccctta ctccccatca aaaaaaaaat 120 

ggatacatgg ttaaaggata raagggcaat attttatcat atgttctaaa agagaaggaa 180 

gagaaaatac tactttctcr aaatggaagc ccttaaaggt gctttgatac tgaaggacac 240 

aaatgtggcc gtccatcctc ctttaragtt gcatgacttg gacacggtaa ctgttgcagt 300 

tttaractcm gcattgtgac ^ 320 

<210> 348 
<211> 539 

<212> DNA 

<213> Homo sapien 

<400> 348 

acgggactta tcaaataaag ataggaaaag aagaaaactc aaatattata ggcagaaatg 60 

ctaaaggttt taaaatatgt caggattgga agaaggcatg gataaagaac aaagttcagt 120 

taggaaagag aaacacagaa ggaagagaca caataaaagt cattatgtat tctgtgagaa 180 

gtcagacagt aagatttgtg ggaaatgggt tggtttgttg tatggtatgt attttagcaa 240 

taatctttat ggcagagaaa gctaaaatcc tttagcttgc gtgaatgatc acttgctgaa 300 

ttcctcaagg taggcatgat gaaggagggt ttagaggaga cacagacaca atgaactgac 360 

ctagatagaa agccttagta tactcagcta ggaatagtga ttctgagggc acactgtgac 420 

atgattatgt cattacatgt atggtagtga tggggatgat aggaaggaag aacttatggc 480 

atattttcac ccccacaaaa gtcagttaaa tattgggaca ctaaccatcc aggtcaaga 539 



<210> 349 
<211> 2984 

<212> DNA 

<213> Homo sapien 

<400> 349 

atccctcctt ccccactctc ctttccagaa ggcacttggg gtcttatctg ttggactctg 
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aaaacacttc aggcgccctt ccaaggcttc cccaaacccc taagcagccg cagaagcgct 120 

cccgagctgc cttctcccac actcaggtga tcgagttgga gaggaagttc agccatcaga 180 

agtacctgtc ggcccctgaa cgggcccacc tggccaagaa cctcaagctc acggagaccc 240 

aagtgaagat atggttccag aacagacgct ataagactaa gcgaaagcag ctctcctcgg 300 

agctgggaga cttggagaag cactcctctt tgccggccct gaaagaggag gccttctccc 360 

gggcctccct ggtctccgtg tataacagct atccttacta cccatacctg tactgcgtgg 420 

gcagctggag cccagctttt tggtaatgcc agctcaggtg acaaccatta tgatcaaaaa 480 

ctgccttccc cagggtgtct ctatgaaaag cacaaggggc caaggtcagg gagcaagagg 540 

tgtgcacacc aaagctattg gagatttgcg tggaaatctc asattcttca ctggtgagac 600 

aatgaaacaa cagagacagt gaaagtttta atacctaagt cattccccca gtgcatactg 660 

taggtcattt tttttgcttc tggctacctg tttgaagggg agagagggaa aatcaagtgg 720 

tattttccag cactttgtat gattttggat gagctgtaca cccaaggatt ctgttctgca 780 

actccatcct cctgtgtcac tgaatatcaa ctctgaaaga gcaaacctaa caggagaaag 840 

gacaaccagg atgaggatgt caccaactga attaaactta agtccagaag cctcctgttg 900 

gccttggaat atggccaagg ctctctctgt ccctgtaaaa gagaggggca aatagagagt 960 

ctccaagaga acgccctcat gctcagcaca tatttgcatg ggagggggag atgggtggga 1020 

ggagatgaaa atatcagctt ttcttattcc tttttattcc ttttaaaatg gtatgccaac 1080 

ttaagtattt acagggtggc ccaaatagaa caagatgcac tcgctgtgat tttaagacaa 1140. 

gctgtataaa cagaactcca ctgcaagagg gggggccggg ccaggagaat ctccgcttgt 1200 

ccaagacagg ggcctaagga gggtctccac actgctgcta ggggctgttg cattttttta 1260 

ttagtagaaa gtggaaaggc ctcttctcaa cttttttccc ttgggctgga gaatttagaa 132a 

tcagaagttt cctggagttt tcaggctatc atatatactg tatcctgaaa ggcaacataa 1380 

ttcttccttc cctcctttta aaattttgtg ttcctttttg cagcaattac tcactaaagg 1440 

gcttcatttt agtccagatt tttagtctgg ctgcacctaa cttatgcctc gcttatttag 1500 

cccgagatct ggtctttttt tttttttttt tttttccgtc tccccaaagc tttatctgtc 1560 

ttgacttttt aaaaaagttt gggggcagat tctgaattgg ctaaaagaca tgcattttta 1620 

aaactagcaa ctcttatttc tttcctttaa aaatacatag cattaaatcc caaatcctat 1680 

ttaaagacct gacagcttga gaaggtcact actgcattta taggaccttc tggtggttct 1740 

gctgttacgt ttgaagtctg acaatccttg agaatctttg catgcagagg aggtaagagg 1800 

tattggattt tcacagagga agaacacagc gcagaatgaa gggccaggct tactgagctg 1860 

tccagtggag ggctcatggg tgggacatgg aaaagaaggc agcctaggcc ctggggagcc 1920 

cagtccactg agcaagcaag ggactgagtg agccttttgc aggaaaaggc taagaaaaag 1980 

gaaaaccatt ctaaaacaca acaagaaact gtccaaatgc tttgggaact gtgtttattg 2040 

cctataatgg gtccccaaaa tgggtaacct agacttcaga gagaatgagc agagagcaaa 2100 

ggagaaatct ggctgtcctt ccattttcat tctgttatct caggtgagct ggtagagggg 2160 

agacattaga aaaaaatgaa acaacaaaac aattactaat gaggtacgct gaggcctggg 2220 

agtctcttga ctccactact taattccgtt tagtgagaaa cctttcaatt ttcttttatt 2280 

agaagggcca gcttactgtt ggtggcaaaa ttgccaacat aagttaatag aaagttggcc 2340 

aatttcaccc cattttctgt ggtttgggct ccacattgca atgttcaatg ccacgtgctg 2400 

ctgacaccga ccggagtact agccagcaca aaaggcaggg tagcctgaat tgctttctgc 2460 

tctttacatt tcttttaaaa taagcattta gtgctcagtc cctactgagt actctttctc 2520 

tcccctcctc tgaatttaat tctttcaact tgcaatttgc aaggattaca catttcactg 2580 

tgatgtatat tgtgttgcaa aaaaaaaaaa aagtgtcttt gtttaaaatt acttggtttg 2640 

tgaatccatc ttgctttttc cccattggaa ctagtcatta acccatctct: giiactggtag 2700 

aaaaacatct gaagagctag tctatcagca tctgacaggt gaattggatg gttctcagaa 2760 

ccatttcacc cagacagcct gtttctatcc tgtttaataa attagtttgg gttctctaca 2820 

tgcataacaa accctgctcc aatctgtcac ataaaagtct gtgacttgaa gtttagtcag 2880 

cacccccacc aaactttatt tttctatgtg ttttttgcaa catatgagtg ttttgaaaat 2940 

aaagtaccca tgtctttatt agaaaaaaaa aaaaaaaaaa aaaa 2984 

<210> 350 
<211> 147 

<212> PRT 

<213> Homo sapien 

<400> 350 

Pro Ser Phe Pro Thr Leu Leu Ser Arg Arg His Leu Gly Ser Tyr Leu 
1 5 10 15 
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OCX oxu 


Aon 


Thy ^Air Glv AT_a Leii Pro Airci Leu 


Pro 


Gin 
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30 






elCO 
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vaxxi 


T Ar*rT ^^r* Am AT A A1 a Ph^ 

XjV 0 /\X ^ OCX ^VX^ nXGl rVXCl. C^XIC OCX 
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Thr 
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40 45 
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Ser Ala 
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Arg Ala 
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Gin 








7n 75 






80 


Val 


Lys 


lie Trp 


Phe 


Gin Asn Arg Arg Tyr Lys Thr Lys 


Arg 


Lys 


Gin 








85 


90 




95 




Leu 


Ser 


Ser Glu 


Leu 


Gly Asp Leu Glu Lys His Ser Ser 


Leu 


Pro 


Ala 






ICQ 
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110 






Leu 


Lys 


Glu Glu 


Ala 


Phe Ser Arg Ala Ser Leu Val Ser 


Val 


Tyr Asn 




115 




120 125 








Ser 


Tyr 


Pro Tyr Tyr 


Pro Tyr Leu Tyr Cys Val Gly Ser 


Trp 


Ser 


Pro 




130 






135 140 








Ala 


Phe 


Trp 












145 

















<210> 351 
<211> 1289 
<212> DNA 
<213> Homo sapien 

<400> 351 

agccaggcgt ccctctgcct gcccactcag tggcaacacc cgggagctgt tttgtccttt 60 

gtggagcctc agcagttccc tctttcagaa ctcactgcca agagccctga acaggagcca 120 

ccatgcagtg cttcagcttc attaagacca tgatgatcct cttcaatttg ctcatctttc 180 

tgtgtggtgc agccctgttg gcagtgggca tctgggtgtc aatcgatggg gcatcctttc 240 

tgaagatctt cgggccactg tcgtccagtg ccatgcagtt tgtcaacgtg ggctacttcc 300 

tcatcgcagc cggcgttgtg gtctttgctc ttggtttcct gggctgctat ggtgctaaga 360 

ctgagagcaa gtgtgccctc gtgacgttct tcttcatcct cctcctcatc ttcattgctg 420 

aggttgcagc tgctgtggtc gccttggtgt acaccacaat ggctgagcac ttcctgacgt 480 

tgctggtagt gcctgccatc aagaaagatt atggttccca ggaagacttc actcaagtgt 540 

ggaacaccac catgaaaggg ctcaagtgct gtggcttcac caactatacg gattttgagg 600 

actcacccta cttcaaagag aacagtgcct ttcccccatt ctgttgcaat gacaacgtca 660 

ccaacacagc caatgaaacc tgcaccaagc aaaaggctca cgaccaaaaa gtagagggtt 720 

gcttcaatca gcttttgtat gacatccgaa ctaatgcagt caccgtgggt ggtgtggcag 780 

ctggaattgg gggcctcgag ctggctgcca tgattgtgtc catgtatctg tactgcaatc 840 

tacaataagt ccacttctgc ctctgccact actgctgcca catgggaact gtgaagaggc 900 

accctggcaa gcagcagtga ttgggggagg ggacaggatc taacaatgtc acttgggcca 960 

gaatggacct gccctttctg ctccagactt ggggctagat agggaccact ccttttagcg 1020 

atgcctgact ttccttccat tggtgggtgg atgggtgggg ggcattccag agcctctaag 1080 

gtagccagtt ctgttgccca ttcccccagt ctattaaacc cttgatatgc cccctaggcc 1140 

tagtggtgat cccagtgctc tactggggga tgagagaaag gcattttata gcctgggcat 1200 

aagtgaaatc agcagagcct ctgggtggat gtgtagaagg cacttcaaaa tgcataaacc 1260 

tgttacaatg ttaaaaaaaa aaaaaaaaa 1289 

<210> 352 
<211> 241 

<212> PRT 

<213> Homo sapien 

<400> 352 

Met Gin Cys Phe Ser Phe lie Lys Thr Met Met He Leu Phe Asn Leu 

15 10 15 

Leu He Phe Leu Cys Gly Ala Ala Leu Leu Ala Val Gly He Trp Val 
20 25 30 
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Ser lie Asp Gly Ala Ser Phe Leu Lys He Phe Gly Pro Leu Ser Ser 

35 40 45 

Ser Ala Met Gin Phe Val Asn Val Gly Tyr Phe Leu He Ala Ala Gly 

50 55 60 

Val Val Val Phe Ala Leu Gly Phe Leu Gly Cys Tyr Gly Ala Lys Thr 
65 70 75 80 

Glu Ser Lys Cys Ala Leu Val Thr Phe Phe Phe He Leu Leu Leu He 

85 90 95 

Phe He Ala Glu Val Ala Ala Ala Val Val Ala Leu Val Tyr Thr Thr 

100 105 110 

Met Ala Glu His Phe Leu Thr Leu Leu Val Val Pro Ala He Lys Lys 

115 120 125 

Asp Tyr Gly Ser Gin Glu Asp Phe Thr Gin Val Trp Asn Thr Thr Met 

130 135 140 

Lys Gly Leu Lys Cys Cys Gly Phe Thr Asn Tyr Thr Asp Phe Glu Asp 
145 150 155 160 

Ser Pro Tyr Phe Lys Glu Asn Ser Ala Phe Pro Pro Phe Cys Cys Asn 

165 170 175 

Asp Asn Val Thr Asn Thr Ala Asn Glu Thr Cys Thr Lys Gin Lys Ala 

180 185 190 

His Asp Gin Lys Val Glu Gly Cys Phe Asn Gin Leu Leu Tyr Asp He 

195 200 205 

Arg Thr Asn Ala Val Thr Val Gly Gly Val Ala Ala Gly He Gly Gly 

210 215 220 

Leu Glu Leu Ala Ala Met He Val Ser Met Tyr Leu Tyr Cys Asn Leu 
225 230 235 240 

Gin 

<210> 353 
<211> 173 

<212> DNA 

<213> Homo sapien 

* 

<220> 

<221> inisc_feature 
<222> (1) - . - (173) 
<223> n A,T,C or G 

<400> 353 . ' 

acattgtttt tttgagataa agcattgana gagctctcct taacgtgaca caatggaagg 60 
actggaacac atacccacat ctttgttctg agggataatt ttctgataaa gtcttgctgt 120 
atattcaagc acatatgtta tatattattc agttccatgt ttatagccta gtt 173 

<210> 354 
<211> 676 

<212> DNA 

<213> Homo sapien 

<400> 354 

gaaattaagt atgagctaaa ttccctgtta aaacctctag gggtgacaga tctcttcaac 60 

caggtcaaag ctgatctttc tggaatgtca ccaaccaagg gcctatattt atcaaaagcc 120 

atccacaagt catacctgga tgtcagcgaa gagggcacgg aggcagcagc agccactggg 180 

gacagcatcg ctgtaaaaag cctaccaatg agagctcagt tcaaggcgaa ccaccccttc 240 

ctgttcttta taaggcacac tcataccaac acgatcctat tctgtggcaa gcttgcctct 300 

ccctaatcag atggggttga gtaaggctca gagttgcaga tgaggtgcag agacaatcct 360 

gtgactttcc cacggccaaa aagctgttca cacctcacgc acctctgtgc ctcagtttgc 420 

tcatctgcaa aataggtcta ggatttcttc caaccatttc atgagttgtg aagctaaggc 480 

tttgttaatc atggaaaaag gtagacttat gcagaaagcc tttctggctt tcttatctgt 540 
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ggtgtctcat ttgagtgctg tccagtgaca tgatcaagtc aatgagtaaa attttaaggg 
attagatttt cttgacttgt atgtatctgt gagatcttga ataagtgacc tgacatctct 
gcttaaagaa aaccag 

<210> 355 
<211> 463 

<212> DNA 

<213> Honio sapien 



<400> 355 

acttcatcag gccataatgg gtgcctcccg tgagaatcca agcacctttg gactgcgcga 60 

tgtagatgag ccggctgaag atcttgcgca tgcgcggctt cagggcgaag ttcttggcgc 120 

ccccggtcac agaaatgacc aggttgggtg ttttcaggtg ccagtgctgg gtcagcagct 180 

cgtaaaggat ttccgcgtcc gtgtcgcagg acagacgtat atacttccct ttcttcccca 240 

gtgtctcaaa ctgaatatcc ccaaaggcgt cggtaggaaa ttccttggtg tgtttcttgt 300 

agttccattt ctcactttgg ttgatctggg tgccttccat gtgctggctc tgggcatagc 360 

cacacttgca cacattctcc ctgataagca cgatggtgtg gacaggaagg aaggatttca 420 

ttgagcctgc ttatggaaac tggtattgtt agcttaaata gac -463^ 

<210> 356 

<211> 2106 

<212> DNA 

<213> Homo sapiens 



<400> 356 

-atgcatcacc atcaccatca catgggctcc 
gcagttccgt ccctgggtgg tggtggtggrt 
tgggctccgg ttctggactt cgcaccgccg 
ccggcaccgc cgccggcacc gccgccgccg 
caggaaccga gctggggtgg tgcagaaccg 
gttcacttct ccggccagtt cactggcaca 
cctcctccgc ccagccaggc gtcatccggc 
ctgcccagct gcctcgagag ccagcccgct 
ttcgacggga cgcccagcta cggtcacacg 
cactcattca agcatgagga tcccatgggc 
tcggtgccgc ccccggtcta tggctgccac 
gctttgctgc tgaggacgcc ctacagcagt 
gaatgcatga cctggaatca gatgaactta 
tacgagagcg ataaccacac aacgcccatc 
cacggtgtct tcagaggcat tcaggatgtg 
gtacggtcgg catctgagac cagtgagaaa 
aataagagat attttaagct gtcccactta 
aaaccatacc agtgtgactt caaggactgt 
aaaagacacc aaaggagaca tacaggtgtig 
aagttctccc ggtccgacca cctgaagacc 
ttcagctgtc ggtggccaag ttgtcagaaa 
catcacaaca tgcatcagag aaacatgacc 
gtcccggttg tcttcctcac cctgtccgtg 
tctcggattg tgggaggctg ggagtgcgag 
gcctctcgtg gcagggcagt ctgcggcggt 
gctgcccact gcatcaggaa caaaagcgtg 
cctgaagaca caggccaggt atttcaggtc 
atgagcctcc tgaagaatcg attcctcagg 
ctgctccgcc tgtcagagcc tgccgagctc 
acccaggagc cagcactggg gaccacctgc 
gaggagttct tgaccccaaa gaaacttcag 
gtgtgtgcgc aagttcaccc tcagaaggtg 
acagggggca aaagcacctg ctcgggtgat 



gacgttcgtg acctgaacgc actgctgccg 60 
tgcgcactgc cggttagcgg tgcagcacag 120 
ggtgcatccg catacggttc cctgggtggt 180 
ccgccgccgc cgccgcactc 'cttcatcaaa 240 
cacgaagaac agtgcctgag cgcattcacc 300 
gccggagcct gtcgctacgg gcccttcggt 360 
caggccagga tgtttcctaa cgcgccctac 420 
attcgcaatc agggttacag cacggtcacc 480 
ccctcgcacc atgcggcgca gttccccaac 540 
cagcagggct cgctgggtga gcagcagtac 600 
acccccaccg acagctgcac cggcagccag 660 
gacaatttat accaaatgac atcccagctt 720 
ggagccacct taaagggcca cagcacaggg 780 
ctctgcggag cccaatacag aatacacacg 840 
cgacgtgtgc ctggagtagc cccgactctt 900 
cgccccttca tgtgtgctta cccaggctgc 960 
cagatgcaca gcaggaagca cactggtgag 1020 
gaacgaaggt tttttcgttc agaccagctc 1080 
aaaccattcc agtgtaaaac ttgtcagcga 1140 
cacaccagga ctcatacagg tgaaaagccc 1200 
aagtttgccc ggtcagatga attagtccgc.1260 
aaactccagc tggcgcttga attcatgtgg 1320 
acgtggattg gtgctgcacc cctcatcctg 1380 
aagcattccc aaccctggca ggtgcttgtg 1440 
gttctggtgc acccccagtg ggtcctcaca 1500 
atcttgctgg gtcggcacag cctgtttcat 1560 
agccacagct tcccacaccc gctctacgat 1620 
ccaggtgatg actccagcca cgacctcatg 1680 
acggatgctg tgaaggtcat ggacctgccc 1740 
tacgcctcag gctggggcag cattgaacca 1800 
tgtgtggacc tccatgttat ttccaatgac 1860 
accaagttca tgctgtgtgc tggacgctgg 1920 
tctgggggcc cacttgtctg taatggtgtg 1980 
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cttcaaggta tcacgtcatg gggcagtgaa ccatgtgccc tgcccgaaag gccttccctg 2040 
tacaccaagg tggtgcatta ccggaagtgg atcaaggaca ccatcgtggc caacccctga 2100 
gaattc 2106 

<210> 357 
<211> 692 
<212> PRT 
<213> Homo sapiens 

<400> 357 

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro 
5 10 15 

Ser Leu Gly Gly Gly Gly Gly Cys Ala Leu Pro Val Ser Gly Ala Ala 
20 25 30 

Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr 
35 40 45 

Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro' Pro Pro Pro 
50 55 60 

Pro Pro Pro Pro His Ser Phe He Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 

Ala Glu Pro His Glu Glu Gin Cys Leu Ser Ala Phe Thr Val His Phe 
85 90 95 

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe 
100 105 110 

Gly Pro Pro Pro Pro Ser Gin ALa Ser Ser Gly Gin Ala Arg Met Phe 
115 120 125 

Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Ala He 
130 135 140 

Arg Asn Gin Gly Tyr Ser Thr Val Thr Phe Asp Gly Thr Pro Ser Tyr 
145 150 155 160 

Gly His Thr Pro Ser His His Ala Ala Gin Phe Pro Asn His Ser Phe 
165 170 175 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 
180 185 190 

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser 
195 200 205 

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 
210 215 220 

Asn Leu Tyr Gin Met Thr Ser Gin Leu Glu Cys Met Thr Trp Asn Gin 
225 230 235 240 

Met Asn Leu Gly Ala Thr Leu Lys Gly His Ser Thr Gly Tyr Glu Ser 
245 250 255 
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Asp Asn His Thr Thr Pro He Leu Cys Gly Ala Gin Tyr Arg He His 
260 265 270 

Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg Arg Val Pro Gly 
275 280 285 

Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser Glu Lys Arg 

290 295 300 

Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys Leu 
305 310 315 320 

Ser His Leu Gin Met His Ser Arg Lys His Thr Gly Glu Lys Pro Tyr 
325 330 335 

Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Phe Arg Ser Asp Gin 
340 345 350 

Leu Lys Arg His Gin Arg Arg His Thr Gly Val Lys Pro Phe Gin Cys 
355 360 365 

Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr His 
370 375 380 

Thr Arg Thr His Thr Gly Glu Lys Pro Phe Ser Cys Arg Trp Pro Ser 
385 390 395 400 

Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val Arg His His Asn 
405 410 415 

Met His Gin Arg Asn Met Thr Lys Leu Gin Leu Ala Leu Glu Phe Met 
420 ' 425 430 

Trp Val Pro Val Val Phe Leu Thr Leu Ser Val Thr Trp lie Gly Ala 
435 440 445 

Ala Pro Leu lie Leu Ser Arg lie Val Gly Gly Trp Glu Cys Glu Lys 
450 455 460 

His Ser Gin Pro Trp Gin Val Leu Val Ala Ser Arg Gly Arg Ala Val 
465 470 475 480 

Cys Gly Gly Val Leu Val His Pro Gin Trp Val Leu Thr Ala Ala His 
485 490 495 

Cys He Arg Asn Lys Ser Val He Leu Leu Gly Arg His Ser Leu Phe 
500 505 510 

His Pro Glu Asp Thr Gly Gin Val Phe Gin Val Ser His Ser Phe Pro 
515 520 525 

His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn Arg Phe Leu Arg Pro 
530 535 540 



Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu Pro 
545 550 555 560 
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Ala Glu Leu Thr Asp Ala Val Lys Val Met Asp Leu Pro Thr Gla Glu 
565 570 575 

Pro Ala Leu Gly Thr Thr Cys Tyr Ala^ Ser Gly Trp Gly Ser He Glu 
580 585 590 

Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gin Cys Val Asp Leu His 
595 600 605 

Val He Ser Asn Asp Val Cys Ala Gin Val His Pro Gin Lys Val Thr 
610 615 620 

Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr Cys 
625 630 635 640 

Ser Gly Asp Ser Gly Gly Pro Leu Val Cys Asn Gly Val Leu Gin Gly 
645 650 655 

He Thr Ser Trp Gly Ser Glu Pro Cys Ala Leu Pro Glu Arg Pro Ser 
660 665 670 



Leu Tyr Thr Lys Val Val His Tyr Arg Lys Trp He Lys Asp Thr He 
675 680 685 



Val Ala Asn Pro 
690 



